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, oik , nh«i 'S c,o'©»il?i oH *fl5l?r f*F¥$fa 'or'aRR« csr*ff 'S < #«j c f fa<pk»l 

wi cm^ti w csM mfm f^Fra i OT?*t?r 

vs <#f>fr?r csrfro w « cm mm w cm* 

■srNjfw Pm<i 'oi*o'® 1 ) Rt<u>j i 

wrifa ^oio «w ^ ^s^*iK4 *h*ipt crcsf Prwmm «iic«iii+ £%» 

•AS(,<1<1 7 RS 5 J «t|^J^v©<p | ^tlil^'S^>?j[(,«1|* R<)i) Pi«q|l>«1 'Q WM f“l*»p|^<l 

« whR<j» csire ’jj ^sr $M>i « cf©^, w <s^t, f^^ift^j- 

7j^^I^)(,«q|tf ( OT’tCfil*10^1*1, 2|^>f'S-(.C>'S*ll ^-^f-C’ttSJ 'S «Ttft-^p l*iR(.“lc.*l J 1<ll - f1 8|fj> 



>M+lliM W 1 I <<$ ^ 1 <H<)W ^n?T GRtf «f«f 2 Ws# ^tWtOTt 

*)!»)•?] *1 2f*5h»l^ C*W RlPllI iHlW <P<ll<l 8l'©Jil Gfl^ft *PW ^.OOtft ^llc«1 2|(.''SJ<P 

f*W«fk R r il*jc. e v 'jM (WTIfa Fk*rHI st*fH 1 ftwHil <wM(.<i<p 3 ,oio 

m c«tw Pi W»i«*nfc*p«* gh^ Rhi^mj ’Ji i 

!§1<]RiS3H "5^ #^T 'Q vofa *lEi<.<H ^tf^s 'Q S|Hl||R<J> f*W 5j^e( I 

^R«hw cmm wu fcwiifi* qfiwt « ^iwMiPr snonf’fa cro %*bt 

(WiTTRl ©thRvsah 'SitWf '©ItlH ^f#5 vSR •q|^(. < 5 SlGIffi ^ 'Q 

<p«tjIoH '©mh ?M£5 t*p'©I <psc.«i 1 stfs >»IC,«1MI>|| 'Q ^ 

^5t?t ?T?3Wt ^ I @?|<lfi'9s|<.*n S|t^f5 RRss^ ^Sf ?Nf ?,Cil« C*K Pl^l^tal 

■^5 «p<nc,»i 'sitWf 9 tT^ ^iRcejR *11^ 1 <p«ic.w Wf ^slwn 

■sjj*u 'oii'?jR^h v»i(.<i I’jp'si's ^BR^rsnr R<pH «i5(.<i £i's)i“ii ^?it ^n?i i R^tilw 

f*W%Fr3 ^5tC^ «||<p4%I 'Q iSPU ^It^T *t$J<J'\»<pfi><.'S 

7 Tv(. < ll'StM 'Q ?S?ft I 

<lHI(.*1<l WM 'aiyj'o ^,(.<l(.^ ^T\«Tt ^<Pk«5^ <P'i<P fifes' ^Hhl)l« I 9 ll5» , j3<pn> ?TMt, *Mm, 

f^um, ^rr sRftf^ shm ««ww %r ^inQ^iw cm « jpr 

Wt*R I 


*ilnl?iH WSJ ^fl^f 


tbilNmH 

1*i , »fitfi»»i 'Q ^^'skp c^i^, ^rtm 
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Wt?T *llfr C*lW 

« <jjwjt *tm i 
$I«R«biw* awn , iwt*tGnt ^fat <?<rc® *n?w i 
«iflR«uiw<i *m ^Nit *n?w i 
<2lftR«ijlG>’is 2fWM%I^T ^flBR <P«c^> i 
csiRRuh^'f ’ 5 #rt *tt^ i 
*TfW«I^t?r Mt^ c tt 'S ^^9 <P^C'o ‘ 9 ih<l l 





















#rrr& 


vD 


1.1 


tort c^iScrri cro* ^ <roft cr Rtcro #rr to^ tot #r, to crrr #r 
C# <^T^tC®Tt W51 CRtT>t TOR OTTO WRJ R(.*^ RR RnlRcM 1 >SRR5R l# TOR TO RRf CTO 
RlCfl, R»*^ R«s|c»1^ JJT1 R&lw wWlil ®tv»-'0|(,&'SC*i^ CRR TO CM»MI?I 'StlMC'Kl 'sf '0|(.«1«P 
RR# RRf ^*tfRR I iflRCR, ^)<ITO fofovjCR TOr TO 4R? RRtROTR C# 

4# 1#R, Rt iRRT ^5 TOROT9 irot TOT I #R5fRROT RC«T C'al'aR'sah, TOT 
RnlvflM'sah 'Q *TO W^tR i R 5 ^ (Slit 'oh(.«i Ipt TO CR (.’ol'siWh 'srHc.«i TOM 

'TO' 'sttaR'aah Rt& f*H(.iil«t«i i RR? #RROT TOT CTO RfCR '^(/im’RCRT ^t®R <SRR TO* 
Wfi>R 5RtW*t %RCR, CRRICR ^ ^#RTO RRRCR RTO f%f RCRR RCft^ I <?IRR 
^lw TO TOfCTO?' fRp# ^[RtfTO R?OTCR RtfR Mr RR, TO £#1% RIGHTO 
Rt «lfe|C®M CTORtTO TOlt RR Rt I TO®R RfilMtR #R R^5 TOTQ TO TOJ 

'SRR TO M’JM RROTR fc^tC^JR vSvsm ’MCI?, Tit ^TO W5 RlM*i<P ^TOR^cTO 'TOJ fRR Rf i 

#RR5RR OTf srtfR froR i #RfwtROT ^TOfro Biology TOT i Rfos RCRCR f$OT 
bios (stRi) 'SR? logos (^H) TOf ‘jRm RSOTCRR RtTOR i CROT? fijfTORt 'Q ^Rrh^I*® 
RJtRtCR ##TORR TO# ^PW RCTO, CROTJ RTOtR TORRtCR 'RtfRTO CTO 

IstR, fro, rtoitbi, totor « fRro ftfro tocto rtoir ##torr f%^ rt f%^ wt 
RCRCRi RfRG CRTO WTO^t^fro ^TOlfTO TOfTO R&lw $N* Rwh RRt TO Rt, TO ' aa lt*i<i 
# RtTO frotCTO TOJ R>t TOf#fR %T I 

1.2 ’■tMt^PIt 

#RR CR # RRR TORT TOTOR TO*tC# OTTO Rft, CRRM RJRt ^5R 4R? 8H% i ^ 
R^RR RW #RfTOR RfC^R ^fRTO TOJ >SW ^ RtTO TO RTO OT9TO 2tRR %T: 
vSlvsiR^h >SR? SflPlR'aah l tS <SRR^ f%^t 1>R[ I RlRQ ^RfTOR ^(Rf 'S'siJl^ 
iR^RRRRROTCR^^RTTOTORTO 4RR TORt^TO^RCRRti TORmTO#R 
Rt ^iTO Rt Rt% OTtCRl^ RR i CRRR: RJlRC^TOt, ^J#i TOtR R^tCRT TOCRf 
£tt%, ^iTO, RJtRCSfRRT, ^TO, 'ol^lR R^fTO OTtCRt RtTOR ^t^TO 'SRTOR fTORR 
TOtR TORtR RR, TOR TO #RR RRR^fTO TOT TO# TO Rt i ^ RCRRfCRR 1 TOOT 
#RfRTOR i<lRR RTO?RJ^ TOR fRTO TOOT i TOCRR RtR Rf^ fTOCRR ^ 5 ^, TOtRC«TO 
C#5 Rt CRlfTO 5 >SR? «pPi'» <# # TOR TO RRt TO RfiR 5 1 #RfwRQ TO RjfTOR to i 
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IrHfaseM 

*tNt *tNl g<ii<mmi ^r, c^ttw ^fir v ®i^ < p 1%t% 'aiyr^H <p<ili3i steiN- 

^fv^Hs iprr c^f*i ^it?r i m c^ttw «pPi^» *tNt i 


1.2.1 C#5 ®rHR»H 

c#» #^!wr ■*tNt?i f^i tor 'oii(.«iii>*ii ^c?i i <£r£© 

f^I^Tt «il(.«ili>*il ^f: 

(a) (Morphology): #?RT ^ ^*fat 4 

'fillwlw i Cff^ ^ito ^rm ^1% (External Morphology) ^ 

cics^ ' 0 |'©)*®?H <i4hI<I R«jh(.<p ^s'g ^pspfv^lK (internal Morphology) ^®It ^ i 

(b) CSlffifaoFlfaOt ftlC*|Hft (Taxonomy): #?R CSlffifcofr 4^? ^ 4 

*tNm ^iwilbv© to i 


(c) -IlD^hJl (Physiology): tert<1l>ll*jft<F ^Fto, CW: W, 

c^i, mFmzvsft't ^®nf^ to ^ *twra «iiwi(Bv® ^ i ^ #c<ri 

ton 4 w ’ft'S'ut -Jim i 


(d) Rtf&Mfa (Histology): *lH tom <fR* <M<HRl 4 ^IIWlbHl 

<Pfll "^?I I 

(e) ^HRml (Embiyology): stte.C’tlTj 'SjU'Is ^jRS, ’t&'T, 

tot*t to 'SIlMlMl 4 £f*fR tol i 

(0 C^fctot (Cytology): 'stHcic^i c<pl(.*)S 5 1^ 3 T, 'S <jh x ©l?) v oilc e il&*il 

4 t«1ki 

(g) ^*Nfatot tetwIU^I (Genetics): to 'Q 4 "‘tHt?! 


(h) (Evolution): 

4 *imm ton 



(i) (Ecology): 4 S|lfR>* qlCrilMl 

<p?il ^ i 

(j) (Endocrinology): 'sthcnc^ ^.scfllwi (hormone) atolls'©! tow 

*6iiwiMi 4 toR ton 


(k) (Biogeography): 4 '*fW1?I Rfoq calc’llPl^ ^(.<13 fail's 


*o*b 
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*i*MR^ v s Rhj| i 

1.2.2 

4 x tm R*lil»JC*1l I <K*wfi5 ^3r*tWfU "INI* ^tt to $C*T*t 

^It^it: 

(a) ^RHiRwh (Palaeontology): Slll’lR^lRi^ R<i*rt @rRl"li >>i j MR>'o R'ssh i 

(b) (Biostatistics): #^*to*ljft-tow toH I 

(c) (Parasitology): *h@t)R's|, stlws ®rR r l£f e ttft C^t’t ji*MR£vs 

toHi 

(d) (Fisheries): ^1^, ' 5 Tt^ 'Q 7 f?^* s ^ e t •*i*MR>'® 

toKi 

(e) (Entomology): ^’FoC®'!? TO 

R«3H | 

(f) (Microbiology): ^Jttoto, ^2TW ^ ^TOJ Wjlfa 

»H|*b R«3h l 

(g) ffttoH (Agriculture): fRRw ftTO I 

(h) RR^lR'eah (Medical Science): C?^, fsft^lT ^SJtft R'aah I 

(i) % s T8f3^ (Genetic Engineering): Rr*lSi*jj^ 'S 4?T <13^1$ *i i HR»'8 R'wh I 

(j) 2tt e tiPmR (Biochemistry): ettas ^f*feMlRl, C^t «0Oj|R ^PPtf^s R'ssh I 

(k) v |Rc5"|R'88h (Environmental Science): ’iRwl R'ssh I 

(l) #*toH (Oceanography): ftTO i 

(m) ^•iR'eah (Forestry): ^*T, ^*T 7 f !p f^t ^J^IT*Rf ' 3 Ts^‘*P c t »i i HR»'8 R'ssh I 

(n) ®?h£|<^ (Biotechnology): ^h<l *lRc<iG"h <P ®1 JI C®t ^R Sj<ll® 

tom i 

(o) toft (Pharmacy): tolPW « Si^tow ftTO I 

(p) ailfttot (Wildlife): TOT£ft% tow toft i 

(q) totoWtfltoj (Bioinformatics): e|*|$Ml ^«JI, CTO 

mm tom tow ton i 


























































: f*ICM C^TC^t C<Phfi> '^hR'aaltlS C^t*T 1 ‘IWfa‘ ' 0 |*®'g« ^ <£Rsfi> v»lPl<p| ftof?T 

<PM G£|f*tC® | 
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fear 1.01: #4f««TM* fl|%* *tWsl ^rtwf 







^1®t: fr#<F *rfaWl?T ^RR'MC-R *f<R C«fw ejIRR'flBlt-M *|M?r ^»|Ri<M ftaR l 

8fcgt«t% RSRt^/sfP##, 'sjt&f, ^iSpMfcr, r1^stc*R I 

*P*rf^ : 3-5 SfC-m W?\ 'Sffl ^ Rt'G l 


^R<p *|Qi<pI rt ^rn#ft c^tw slf'oHJ ffoT wis 'fc'St ctr c^Nfar 

#^®tw <iretfw ■*TNm ^pp^ot rto ^ c*$ *re<r rkr Rsfstfj 
c#s 4<R Tp%0 KIW 's|Rm>I ^?TCRI ^at<m ^ CRRftR sR^fiiR tf *NR ^ifiK ^St 
Rmi ®1lPlci) ^fir *lt£*t Rt Ru> •'iR'ic’FT Rmi x tNt^c®iN '»lPn j l Ric*f st^HR i 


1.3 OStf^R-Uli) 

\ 5 lt^ <#©■ RRjSj Sjvsc^ 2 t 1 ?T 5 t^‘®l^ sfl^k 2 t 1 ?f C®^®P¥ SMF©* lR<p*H 'G 

I W 4 ?R*l3l ^s RR, (RRRt m Slf^R^ ^Q R^T R^gR 2fWtf^ R*fRl RS*p 

'si^h rri rr#crrR< fRt c»tR ^cr (Rft r%r^krt c»tR rri rir) 

4R *R*&T RfvBtCR sm iW (RSlto l ^rRT, «t<Kt <£|RS C*MlR ^jfRRtR ^RJ «£$ ^5PRRj #RW 
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^«iw Rrpt w \ ^rstfw aiRR-uR 

^3RR Slwlet^lii'ol 1 ®R*U 'oich j (RR 5 ^ S^FoRi’H 'o|^'»«q <pwt^c°Ti i (Rt SiMjI'sn.is 

vslRt^ ^1 <R'Ss|w<j 4^ *ir ^r Sjic^mR gsjRRh^R^i i 

ccjRRijIw* W^Ts ifl'^l^i i£|^? 'iR'sr’ftW ■>i9,sr'»lc<i 

^tRstW (£R^ ^R^p'sjIw 'SjRT i 


G 5 tflR*ulw ^mwRj wtR mrwh ^R*r slfRR^t ^j»rm RiRul^ (1707-1778) 1 
1735 ^ R^R^jMii c«iw f^fwnro Rfa ^it^ *R RR ^ R^R 4 JMw<i 
«uMli3R« w*R *uifti*M 1 RR?j *rttr Rt*R to' f^r r?sr ^iR 
cstRRdjiw *naR % 1 i^Rt sm #r<t csjRRto? ^ r^rr^r 

R% SR^T ^£?H I ’Rc^ef t^R #*T5t*K^ *RT 

^l®wK snRw’R Rftcr Rr*$ to^t 1 


C^RR-Ulm ^W*tl 

GstPlRulc^is ^it sfRR #w?r *t«t « wr 'sir<H ^rt 1 #^f«to5?r 

R^5R Rc?F TSRRR’tt® TO ^RR^5 VS6HC4 WH <Rt, «HW 

^R^ w fi'o|W <M| i£R? fijtvofS ^Rr> ‘*RI® «PM 'sR RR<P‘K c R <U<l'^tt <1R|, *1c4l*lR 

#WR <*R* >lH^ 4 «UltH sHRRf% $MwlM» ^ TO ^R TOWt *ICI>'®H Wt 1 


<WlMM»l RlRnfi7R 

RsR ^KIRlRf R5R 

*R% ^h'sr’Rt^ vSftaiet’fs, iiRS 
sftR^f’R Rmw RwmI TOT <fiicsTj 
(Kingdom) cdRRiih "^Ri ^$5t 1 
R'aa|c*1^ ^ISRIigR W*||w C<flC«(<l DNA 
<iR^ RNA-<*R SRRE® 5 ?, erRoic^, c<pIc*) 3 
M*N3j, (?Pft?R TO&t « tlNMlPM 
'sSlpjj’ttt^R ^R Rf% 'sjR. ii]^5. 
l^dRsR (R. H. Whittaker) 1969 ' 5 TR®T 
^Ret’Rt^ <flbR ^T *pR« 

(Five Kingdom) ^RR £|*5R 


^iBf fwsr 1 ?nw 1 

C3ft5j#8T>t ' st ^ 


^sr5t<!, <n^j 2 

caifiRJt 

^tt?r f%«5Fsr 2 3 

5®4il9<?6t ^FtWl^ 


^fstr4 

31 ft 

3TWJ 5 
'WltofSRlt 


















































































<ShR*»H 


Rt?R i RtR^jRR (Margulis) 1974 RftFT Whittaker-4R CSlfifi-WlWH 

'S RaoIRvo (JR I t^fR ljfi> ^RlR W <PW»1 4RS Rfofi* sl'Sfjl/P 

<*lt ^[RH f^BCRR ^Jt'QvsI'SJ® <PM*1 I 


(a) ^ttR f%$;^5R l 

Cgn^Q^r (Prokaryotae): 





#r i 


(i) RfaT 1: RERRt (Monera) 

i£i?ir 4 <k<h^, Irrkr^r (4rR>r 

*tR i£R# (TFR ^ RCS RHlwS 

R^R RRR), WHfeHl CRttR (gsRlf^T <Rg 
Wsf tR^SRlR « <# (Tit i 

<*tctr «*lw gft^w, Ritd3H»1$fli, 4^stRrfw 
®tiPi«pi t^iiR <nt, R 9 *'? sitwicetiai i <^rr 
R'oleti RR'oIbr RUrR R’RR RR I £RtR^5 
CRRR RRf^r© RtRJSfRR 1 vsct (^ c^\5 
^pcSIPiicRPir Rt RftTTtRRSISRR RRf^tfs RtR 
£Rj^® R>tRi 

fritalH: RfSt fcRRtR, <Ul<KiSf«*l! i 



w w 


tfear i.o2: (R) 4iH>t)Jfi*i, 
(R) Nostoc (fRR Rf» MRR) 


(b) ^RtR t^5R 2 

t®4ilR'e6T (Eukaryota): 4Rt 8lfVoWR (f^RR ^ifas) I^HS RT Rfct*l*D 

ifR i i£)Rt <4<p<P'elc < ! RRRt 4»c°ilR «Tft>l£R RRRRoftR RRRlR RTR i 




(«n 

f&ai i.03: (*) WlfsiRt 
(R) Wt^R (tfl+WlH 


(i) Rt^I-2: C£(lfi>R>t (Protista) 
fcfR’&J: «£Rt i<RRR5# Rt <1£C<t>l*3l, 4W Rf 
*WlfiilM (RRRR) RT R»||W$I*I 4R? ^if^a 
iR^SflRlR'fRf*r$ i c<p|(.<) wpMfci fa^finds RRT 
RRt RfR^S RttR I og>Nfi>*i RRgSa DNA, RNA <4R? 
C£Hfi>«i RI(.<P I C<p|c*1 »i<p«*i *RERR RRtt^ Rlt<p l RtRT 
sRR CRRR, SlRR RT *Ki>!Pl*lcRtl>R *Nf^£s Rfl> i 
Rltt&ltRR CRR IRsTWTTTR RTWT 'o|(.«Hl £f5?RR RU> 3 































































b 


Ito ' s It s UC 5 T Sjef'il ’'ItS l (.<Plc.»ll ’ift's ^ ^|T I 


s'olw <W, tjRj <5 iilc^u5'Si 


(ii) iltW 3: *pMetl§ (Fungi) 

foRvj; ^5#ft i 



Wt) %3[ ’t^O I RS&ijh I 

C^faSftffa <Pl$.fi >*1 I 1 *lt 5 0 'Sj^ c f 

c*fi^«t ^ i GFtcaTstPij i 




Penicillium, *iM^ ^®Jlf^ i 



f&3J 1.04: p?) Pernd/lium 0*f) 


(iii) ■silsu 4: 8ll*lfi> (Plantae) 


foR^J: 



I (£n?i? ^® nJijjvsTlq Rkwh I 

qft ^R> ^ ^ ^®t C«[W fi5Sfc?lv5 ^ i 
gfqftvs ^|®rsf, vow er^ier sfwtl^ Wft5> i 

iffC^ c<TH ©m*i (anisogamous) 

'spfk v *jl<p|'*i, 'ql-^R off^jRR^ 

fawft ljfi> ’UtCSR^ [VMW<1 ^fwr CTfa ^5R»T 
^ i i«Rir ^iiRfciift*ii*i 

®«HH ^wjf^R^^ti 


^gf ^f®tfi 

%C,<P?I ’5Jt s 1JC 5 T C^lwl ^c«il : 



fsaj i.05: "#H MT5 Csftfoft# ^f) 



s*r-jo*r Gstft 
































































io 





(iv) Km 5: «lilRci|p|ill (Animalia) 

i#t%: m « KQ&ft el# i 

tilCIS G<Pl(.*( C^lwl ®fV? SllPS® 'S 

«iw ^ w, OTC* 

fllWH l 4<It 8t«fl5^ C#? «HWH 
i < # c t^s feKi^s ^35 ^ 
ft £it% ^SRW C*^ »Ufcsn> 

^ i R<pH<pI^»i ^?r i 

celldMill ^I#S ^5®r «sr* tx^iSl 2tt% i 


1 . 06 : 


2004 «is|(.<p|v!9 R^RdI«u«<i w'oPiiih-l’srRf (Thomas Cavalier-Smith) 

ffast’tfls?' CSflf^^tCT 5 ceHuJlostliil (Protozoa) (Chromista) *TtW > 3 $fi> «tPt 

'ol’t <pwi <4^? aici^lc^ <uI<pci5R<jI Rojiw ^T8 iN4»*M <pmi i ‘il'otwfsft fhet’KC^ 
CS# ^?rfT> 'fllC'STJ «W <PWC5,1 I 4 R*J«J CvftK $*fciRr G5tf*to® ^Tt^S Rao|R\b ®thc<l I 
RR>q sItos £H^’J,C«lM OT faf*H>^Tt?r ^lt c,voN^I 9 M5t?T 

^wjtor prfljPiR' km ^tar KMf* ^ \ 

1.4 M|I‘)R*UM4 ftfen «(M 

t5‘ s> tt^' *JH, VSR 'a|*'S'^$ taf*1c£« ^R*lJt W ^Sf '0|*®'5<8 ^R^ljt w C^f*f l vSfRfa 
K5 *M, KK 'Sl-to^S KVtt WC#t« 'fi|*tof<l TOBT W ^ i 

i£R>fi> *rttar "^S «|HB«tifo4» C^tvB fi>%s qM ^tC^i 

•fll'SfJ (Kingdom) 

(Phylum)/ (Division) 

GSfft (Class) 

(Order) 

C’M (Family) 

(Genus) 


efeflfr (Species) 
































































*1H <?R "^5 C*n> 'oiN '®R ftu>3 *IM ^.c«il W 1 slcstj*! ^.c®il 

*R^?f ^^1C' > i l> ^c«il Gflf*t, rc«iI ^f... i dPlfi^ulc^w ^*il'sc < p 

GMC^vto *l*IUll¥ (nested hierarchy) i sfR’fa 

C<I^1<1 tafa'oj MtE’f'Q ^lc<P, c j T»J(c«il '5^1 ^NT ^ i Ctf'olM *il^|C<m (Homo sapiens) 
fiSlPlRHJW i£TTO: 

^IW (Kingdom): Animalia; ? s RT e t, 

*JC*fer4 

(Phylum): Chordata; ^RK, 

$Hipm cvipff ^ *rttar HdJiW «ifcv i 

Gflfa (Class): Mammalia; ^M 6 !, 

CeTTSf/geT I 

(Order): Primate; ^Ri*!, 

^Uob -^s ^ 

sn ww c#t i 

C*t1sf (Family): Hominidae; <pI<H, 

1*Wlf8l, 5 # 5 tt, ^*U i 

’W (Genus): Homo; 

(?W "SlfW >l<Rt>«l ^5 ^ 

*IR?R5|CT ^ *HET -#ffs «I 

0e?lR> (Species): Homo sapiens; 4M e t, 
"^rnsT *|pi3 ^5 Homo 

’tm wj 8i*ifar ^*rcm *n^it «*r* 


A 

O 



































c^m smito cafttoiTin cm men cm m m rnm*tprr stHtoiw« 
fan 5 # Rjttw (men to nn, n^tnn c<pIWI <4mi>T sm#<i caflR'uh <?NTn *nci>«i sf#n® 
* <*ri>1^, cnnten 'ilMM n>en <?NT nn nt i 

1.5 •)IM<M‘I »f*rf% 

i4<pfi> ^'88|1 m < p »TT5r Tjfij '3R'*i nt 9 tf^o ^ I Sinn W*lfi> '®R ne®tn -TfST t£)^ 

R X ®)*J W*lf& m sMf®* •TfST i <?T5R C^tt®T 'oil*]* ta'selfa*? ntn Solarium tuberosum i ^nten 
Solarium n®f mn ^n? tuberosum slsrlf©* *1151 '^nfln, nt# «il*i(.<p flnn 

•Tfsr <£m^ nttnRim siiq^lc^p ton (binomial nomenclature) n**# n£®T i tofn 

Jilwt n**#?! «W ^®T ?m ^ #wnT©n S#fi> ^Wft nttn 

nlS«»elM mRt i ^ll-OSt'lfa^lM Cm fclSslto m tnnm 

n>nT nn i '©Rscn* *fln International Code of Botanical Nomenclature (ICBN) <p^<p 
4n° 2tT% nN International Code of Zoological Nomenclature (ICZN) <p^<p 
totter 'SJC5 ~5C3 1 2t^s nen* code ^s<p|<plw Inf# i£R>fi> nto i «ulfi>»i 

nen ^Qum c^m #cnn ntn nm to nten nto© nn i 

1753 men fowl*)) ^WIMMW Species plantarum nlff> n^nt <pw»i i n^fi> 

vStoRwIcis 4m ^mtenn ^JRT men, 4n SK>|*HM ntWi #fn ton 

nton stor menn 4n? nn« sm#n (?rr i sm dr st^n #enn «#, to, 
mt <£&*, sm # ntntem wt? me?m i faftmcnd <*fc to nranmn n*# tomms 4to> 
m%m ^§m i ^ nto ^nt s#1^ #enm 

(a) *il»i<ps c f *ulfi« '»Rra Itont «ulfi>»i '©Ms »«.'sl <pw <p^C'» i Csf^ 8HfS|tol^ 

^llern ^eTt^ '5pe|t% ^5T 2|'Stlfs<l attorn <PWC^1, ^IT C^«T UI^HI ^Tlt 

^mi i ^sis? t4fc|pl4 «ilw-1 Zakerana dhaka i ^ towm stltouf toc*RT 

C^H>lW5| 2(f% 7PJIH (Tito »H®Rr ■Jim StlC<MMI ^ |) 

(b) l48siP)4 # wr sit^, sf«m ^r??# ^ ^ ton ^r??# sm# nm i 

cnsR: Labeo rohita \ ^ l<i'8sll»i<p ntn, 4 , <tTC ; T Labeo rohita sMf»<p *t*f i 

(c) '^tnm , l^©n s#f& ^«8|1 m<p »il>(C<p «i*i*u (unique) ^n i 7 Ttn < 5 ^ 

#c^n nmton <?^i 


(d) ^ sinn n«pRr sr«m ^n njn, n# c# 


JS 

























































































"55^ ^ fro kr*to» i 

CT5R- f’fatW Allium cepa, Panihera leo i 

(e) ta'sslR^ '55t e t? ^lPl<P 'oi^*w kNffs 

“55^ i OTSR; *Jt-T Oryza sativa, <Pl v ® s i ^ Catla catla \ 

(f) <?Nt?r W *H « £}vSrlfvb<J> 

'olHIH ‘ t Tf 5 t feo $.c<l i CW: Oryza sativa, Catla catla i 

(g) *UI4«M ks5t% ktfcl* Hl»l4<lM 

w ^1% 'Bi^lM SUPT R«l^ 

sf’rs «ihfi> ’jfhs i 

(h) sim c^twt f^Ktwrs ^mr i kk 

^iort c*tw ^ri^ 9 ! jrp» i oth: 

Homo sapiens L.,1758, Oryza sativa L.,1753 L •iloi’fl ^f, 

frrlfk'T 5 1(.<l*l c fT 'Q ’Itt^ <4Jj^> 'OK/1<P ' 5 T5RT ^p*lt ^ *Tf) l 

<pc.^<p1lJ k 9 !^ 




mi 

Oryza sativa 

*nfr 

Corchorus capsularis 


Mangifera indica 

4TiM 

Artocarpus heterophyllus 

’TMnr 

Nymphaea nouchali 

'5Rt 

Hibiscus rosa-sinensis 

<K«!5ll #^t < J 

Vibrio cholerae 


Plasmodium vivax 

^*IH1 

Periplaneta americana 

CTklfl 

Apis indica 

$pl"t 

Tenualosa ilisha 


Duttaphrynus melanostictus (Bufo mehznostictus) 

ffftBPT 

Copsychus saularis 

5K.il®! C^®I^T Tjl^ttiT 

Panihera tigris 


Homo sapiens 



fsaf 1.07: ‘J'llMMW 
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: '5JW W C'o'fafa i£KW?f iRs|5 •Fg i T £l ©fit's*! ^pf®° '0||R*«p|*i <K<1^ i 'jft 
^r (Ttw? cs\m HiwutHu ^jw^rti 


(7) T5f^%# 



2. 'SI^R«bimh c#» ’•rwt^jpim ^ t*N i 

3. $HR'fclC*M TO ft* I 

4. f%‘ E t p T <> t ,i *jf% ^t? 

5. «tf«lRulO>U1 ^ I 



5lMl*M<l> 215 


i. 'sticks wjRR»uiC' > i<i sttTOf^nst ^t? 





























i. <HS'iv4>»t to 'siiwmi ^t ^r? 




< $c<phf®t 



»ll$M»l4l«lMl*r 


2 . GdRRiilt^ vBc*r«|j ^Plt- 

i. ^‘ s> fT?T 5 T ' i 5fHT 

ii. 4<PC<P* «iN < PS fc f <p«i(.'© 

iii. R^slfa'svslW ^ 

i 'Q iii *(. i 'S ii 

’t. ii 'Q iii ^f. i, ii 'Q iii 

*ttFt?r 'S’nH^lu ^iT 3 4 «TC 8fcSfa ^?T ^rt'Q I 

3. fi>C3 SIGH'S ^ "#? 

<f. 'iiilfvHl < wferlfci 


4. 'S'nHt.xp Sl*fPN frFtfJj ^C^- 


*T. 4il4d>fifll 



i. 4*ft ^R?T W 


ii. 4<tt ^ fcoRcfe 

iii. '©lei* ^ y if$'© 


to* 

i 'Q ii 
*t. i 'Q iii 


< ii 'Q iii 
^T. i, ii 'Q iii 






























yb 



f53f- i 





0£lPifa r UiC ;> 13 ‘i)<P < P ^t? 

«r. ^ufoRmic* <§toR*aiw<i c#o ’'fNt ^rr ^ c^r? 

’t. f53f-2-^ vSlvanlus c^czf 4>tel<.<i ^ *ilshlR<p'sl wra ?iHr ^jHjf w i 

IBiq-1 f53J-2-^ ' s TC s ff wh ^ifw Ss(vo 7 <p|*H^ Rcs)^ I 














« fl»ay 



C®t5Rt qfirtt dCSlf^TI <71^ WI? f«1% 

csferat ^ ^Polw ^*wf''fflTtsrc® *(1^i ’it^^M'^rcar 

OT®tt (ii^>n> ^liwl«i ^Rf *iwi m ^ <sj«p^ $hwliwi ’iJi'i 1% <SW 

(£ft;^wjiw c^mt <£$ «rapw s^^pirt «jw *tiwi 


^5t-o, ##»K- W->o>r s$ft 




















ibr 


^l<jR'SaH 



^ c*ic<i ^i^i: 


• ^Pt 'Q sflFk^lw* £t*fH TOt$T TOt ^jt*lJt <p<k^ *it^ i 

• « sflpiwlwo IpHt <p^(.'® *ft?R i 

• c*iPr, m, w to to ^bim TOt*fw to* ctoj* ^fwf 

*<-fat <MC'S *II<1<5 I 

• ^l«cw* ctoj* $*ipnfa5i ^uum *ifiw i 

• fi>^J *Mt ^t'o *11** i 

• gtiR n>^j <p^c'© *hs<j i 

• t£R5^ c^l* *1*15* 'S TO? TOf* <P*l?l Rfe H5^|3« ^Sf 'g®TJt?H < f^C'® 
*tt** i 

• fl»^, TO TO ^Sf (3>tW* TOT *RTC® *ft** i 

• f5^j3's(,«i3 *^5t *jNtf ^ j <i(.'s *il<w i 

• To 'Q ^5fwt'»W?r *fl?f 0 IT 4*? ^iNJt < p^c.'s W i 

• *£3[* »iklc«u (C%t'Sf) 'Q £Ttf*TO* (C£llciJlcarl*l) 9 l<fw*i se t *>E* 

fear tor *5*re *rt** i 

• 'Sfisi 'Q sflPilu^j^ fi><n 'oi«p»i ^>w IBIS'S ^sg's* lls<i i 

• J’|$<P'olc<1 ^5T t J[^l*sf c t *|tf) *s*ffs ^l<q<i i 

• ©tlc^lS *lMt C<Pl(.<KI 'SR^tH '0|^h*i < P3G'£> *II3<1 I 






































BURR'S 




^rr adte cm<[\ csfcrr cr #rrr ?m $<iw^ 4 rr* \ <*& #r?rr ^t? <rkr 

(RftRt R«3|^) erRwhw ertatiw* R&R 'Q Q>*iI<p»iI<.RR ^R^R* Rww rRR <K3C$«1 i 
(RlfR (Loewy) <4R\ Pic<pR>®t (Siekevitz) 1969 RtER ^RRRJ C^tJ (selectively permeable) 
Rift %R 4R? ■'ifasf 15 >*jI<p«iI(.RR W Rf ^RJ R#R RRR ftc'st* sit%fR frsfR 
RRffs RftR, <£RR <RR 4WV*i I 

crRot gi+tatwt 

' 3 R 5 «T ^1<1(rR 4R RR>R RRI 4WR RtRJ R&RRis RNRJ CRRR RflES C^R^ 'Q 

ruset Rt*faj i RiBljMiiwn RtoR 1%%® <rr ^ rrcrr, <rr ^ ei^ <rr i 

(a) *ittoR Rt Rl-K^fa* C*R (Prokaiyotic cell): 

4 RRERR C^fcR (rIc*iI fife's favSlspiih (nucleus) RtW Rt i <4 'smj ^WR PivSlspiih^s 
(RR'Q t^\ -^r i «otr <rictr P)'Sf^iii>i <rkrt Rift to 'sto RtiR Rt, ^ lR$fa*9-R*g 
RitoWcR ^?tRt rkr i 4 rr <rkr >iftd5i4lB}«i, $nto, >£n^rsNw cafi>fRR ^>#f 

^®tfl RflR Rt ^ *fowl«tl»l RfiR i c^loilcerloi <RR*T DNA RttR i %tt^ RRSf £*tRt*t Rt 

<uito9iiiii <$ rrerr <rr r^rt m \ 

(b) 8t^5 C^R Rt CRiR (Eukaryotic cell): 

4RR <rIg<)S Ir'SQhjIr ^#s isfRfc tolRR to (nuclear membrane) fto ft'Slsp'Q-R 3 ^ 
Rtoto « ^af^s i <*pr <rtcr Rtomiw r^t ^RttR ^ato attR i c^iwn^tcsi 
DNA, esnf&R, Rt>BH ^ RRJtRI ^RtRtR «1TW I RtfaRKR #RiRR 4 RRERR RR I 

R^tEStR toffs 2ffR <RR ^ *iRERR, CRRRR 4R? 'SfWRR I 

C5RCRR (Somatic cell): RflRlft to? <FR RkR 4RR (RR ^fiRR RtR i RltotfRR 
RRtos fRsRftRR RtWt (FRCRR R'sllet's ^R 4R\ ‘il'sftR (RC5R to I RRjJj W 'S 
Rwt-Stw®t ato CPRRR Wf (?R I 

R 5 RWR (Gametic cell): (RtR 2RRR 'Q ^TSRR OT*fl RR, «t»i*ic<pR %*,*R RR i 

ItolfRR ’Ritos 'SRR Rt^C^RR R'ol'st'1 to ^R? ^RR (RR ^RR RRI ^TR^sJ 'SRR^tCR 
^ (RtWtCRR RvRjf (RtCRR (RlWti^fR R°RlR RtiR I « ft «pWM»R to^s 



















































































TOT ^ I « ft flHWH Wf 4^ £N^ 

M>l*lfl>M» (Zygote) Wf i ^sj<^ fte|erlH4 ^WT ^ W i 

2.2 fcffcp?«snf^m swfj , sf»ttt ^ '5tw«r 

v5w>Cifitf«fa 'Q £ft^t?T ^I^C 8 !^ £|^'0 C^tft I sm WN PiCi) I 



c^mst^Jsi 


91W^t(T5lWT 
J il^.u5f3l't*r 5lfj <131 


'WJ't ^T^t^ftwfw 'SflPl<Pf 

|»('Sf<P'3®T|5T 
PiSQifilfi 

caroifN^ 

PiSf^sjftwsr 
'=ll c *' 08 (, < Pl<i)il 

s'hfo 

c^icfirai^ 


f&Uf 2.01: 'Sfektwlwn sr<|5? 



. 3rc^T*flwfw fspget) 

-■sntt5t<5%rf 




wwSiwn 

ca^nf^r 
-f*^ft*'Q*fm 

(wft) 

^Ttt^^tOTTsT 


Ife? 2.02: 8f|ftwtW4 wapr^? 





























































'Q ^ 

« 8H% foeUIH C^tW ^1WT8 fof ^wtfj ^1^, C^T 
fcRswiw c^r snfiwtCT •it'est i 

$c<n<pja«i '5r < 3fN jc t wi ot* *IT *rt?r, 4"5R f^ ^rwit^sr ?iw >*Rt?r ©iiami ’iRB© ^ i 

w»he||i>Ul (cell wall) 

c^fasitffa ^f®*r c<plc<i* ^rf»*t tiin®f M*l% i ^t ^5^5 fef ft©f% 1 

snPlwtOT c^Rgftft^ rti c^snto m*to+ ^ «*r *jfi>®r, <uw 
WplW«lWl«r, 1WH C*MH Hl»lHlPto «ItW I W <JI«>USR*l!*l 

C^R2j|&l^ C£||fi>*1, 1%f^5 'Q PtCil i£R* ^.i£|lt<P^ d<M^£||b]<5 <pl3.f5«1 ftc*l fcsf?T I 

sfWR<p 1 'srsjj csftt&tfft^R c^lw f^§^© *rc*r 

5Rf «rI "55?! 3**H fllMSlSI* ^jR3 ^ 1 4 sttfter *llMf *(lMf f^a ®ltW, «ilw* 

<k.®i 1 c<pNc<p ^>©1 2ffl*T <pm, c<plc*i*i ^II^M 'Q ©il^f© <i'stl?i 1 wlwm 

*iw Ktwwn^sr^t (©ifafW^ ^rf*r) 'sjt wr ctwictw *$m 

*R*f FlM fam*! I 



w’l'ft - 

awfw sifta 


(^) 


c*\)*r%zm 


^s<s*r 


2,03: fel 



csttaJtstm 

<.<p|<wi !©©« c.'stPia "si^sT ^5 «fT^ ^®tw csflc^tKI^sR ^ 1 whRiftf 

c^raT ->i<iRi^ csIt^Tsftwsf, ^"SR^t t<phRifif face's C£ftfl5tsflwt5R 1 
W'® «*wct ^ ^d»t*ii«rfl?r ^ R^IjMiw i 










































































2.2.1 (Plasmalemma): 

csncSrsitww^ <ii$w ^ to», '»tw g<pnRi% ^t stt^n^it i 

G<PtaRI£|3 «W-<P l ^f& 21*11^ Rf*|\5 <£W? cstffa Reg ftaR i c^nR# 

< 5 ^# <# «qfcintfflr ■sitwf *nft « wt ^ror Rro to «*w 

*IHMtf*f (?mt?TO TOfa (TO ^1»M TO TO I 



2.2.2 (Cytoplasmic organelles): 

csilaSisW cTO ft$Q>*ii>i ^t t4f*4in»w %®t <?i cst^ w cto *ira <?rf^ 

•’llRClJlSft'SfSf I <£^ TOI «<G1<P *mi<l 9|tW> I (iRFT^ TO '6|Him 

^tQ TO> ^TOt $*t?T R»3%T I ^ G4 Ig«iI CTOTtfi> C^tM 

goIgiIR RfiiRiR i W®1T^|plt ^cts^: 

Rtfir^ ^*lt$ 

(a) -si% 5 R%rt (Mitochondria) 

' ) <Mg«i ^tv*t£l^ e l^>lft i£] 1898 Jilc'i w«i'!9l (Benda) y oilR < *pl^ <pw*i i ^ J 'osRPN> 

^tR#Rc?r (^rati^TO^^f&^TO^Rc^^feTOTOsi (cristae) 

i Rsf^ - *ttC?t <5^ s|Ig<p, '»iR|t«tN (oxisomes) i 'oiRic.erlc^ 

§WfTt (enzymes) *1l*tlWl TO i sil$03l<l>f$!}*IM« 1$TO TO ^Jlfiifa (matrix) i 

#lro ^Tt^Hr TO siftdJH^IH st 5 ^ TO I OTls^TOOTTOCT 1 ^%?n?r*iH 

afewMftPw, c^t-i 5 sjf$, <a^r ?§ «ri* w i *t* sm 


o)b 




























































llffi 'G IfcjJ 



■5)1(1^ 








m 




ft* 2.05: (^) ljftd)l<p1S)*ll (^) WB55T 



I ftvffa iiR\ 'OI'SJ'® 


tw* ft&ntijwt ^n"ti*pr i ca^r w wra^wft ** to 

«ac® «^ln 4 ftfcntyOTt »iftc)3H»13niiw$ ^ i c^rat c*^, w w 

>mu>«i caPt ^ ft**nft* i 4 >iftd>i^aiM» ^ ^*im ^t •ii'sai* 
■^I^T ^®It ^ l *1% >fk '©fa RR>f| *fa5 I f%^ ^]fwsf ^5t ^«T vtolvs^N 
« 8|lf*lc*lOT i|l3d3!<M8fill ^tt'QTIt *1* i 


c<plw ^!$c5h>I^iil ^lc<P fa i ■^c.<plw<p c<pIw'Q (g<i s j*i: Trichomonas, 


M onocercomonoides ^©Jlfw CSjlcSlcstlfllc®) »il$,(.iSfal§?il '5|^‘ !> tfs?t's i 's|^,t«i ft 5 Rt'® 


fafa OT ^f^faC^fa (.<p|c*il W?f 



‘?fa^5fa 


Ifijf0 *to 5 % ^ '©fa’fa csiw pift wiOTT *fat faffafa ^ cfa^? 4 *fa *fa% 

faQfa '©fa-^’fR! (fa^> fatfatft^ '0|^)h <P3l ^Jfa I 

(b) *HP5» (Plastid) 

mf c^rt 4<i# vsf®tr<j i ijii>c^<5 gfijH fatw ^rtPff gpvgvs ^t, *ms ?mt 

fafa <*fa? fafcfa 4 <r ^rt^tfa ^ar *faffl?rc?T fafafa fafa i *|P5* f^r «Bn?fa- 

GPtBIIWfc, CSICTIW* Pl®Wl*|ffc l 

(i) c$plml2tt^> (Chloroplast): ^fafa g)lPG^c<P c^lwlfn^ fa®T i fa©t, <pfi> fat® 'Q 
wm faWf rn&t *\m fait i HlFBWfa sttfa (grana) fa?t JjtflMlfaM* fafafa fatfa 
"life's ^tMIfa <pw i ^ 'sifafa OTfa*l% WLalfac© (stroma) «nfa|fa ^Pfafa 












































































*8 



'srt^gsfFrr 



■smfiNr 

c%srf «rrn^iffrw 
sitm 

^H|V|b4^t«ll$#ll<IWb 

sfHrsT^nrcwsr 


fi »3 2 . 06 : aif^s ^*n (*ife^5) i qptc^tsjtc^ f%i%^ ^ 

(^wjH m cff^fr ^ *t<i«i't>lM i) 

mft, <F#T \5l^-vo|^|l^vl5 Rjvs^^M <#i ^J^t? W ■*t^T 

M% ^ i aft sitf^® g«fe «tt^, ^ 4w?r ^sf <?Ktn i 4W «flw 
•TtW *is (.»1il ’^SR 5 '9 sJlw 1 I 

(ii) wtol3it^> (chromoplast): ‘3^C 5 Tl"3f® ; T ijlPG^ v»c<i ^er ^ i i£r^ gj|Pu(.ya buMPm, 

<WlMlfiH *Pl^Wl>3f^T, «M$C*I*IU||Rh ^SJlfW <18!^ «ttOT, ^ WlWll&l* ^ff, C4lWlil»W 
%r ^1? t*lWlfi»W «Tt«T C^Kra I «£TCFRT flaMBffaff ^t^T TpT, *1M 4^? MRl 

W*T «il<p^l« ^ 'S7& i ^%T f®T, *IM 5 1l'srCfi<i ^C°T ’tt'QllT i <£«iw» '®||<P^%I 
<PW <P^I £f*Jt»T ^5f I *T$8^ <PM ewl 

<k*i i 

(iii) P|v3t«>ISl1^ (Leucoplast): PPW C^tCTt <tm *N< «lt^ % PivSmMUI^ 

^r i <?m c^tw c<ter ^t, cw ^*r, ^r, «mhwh ^sjtfw otw?t 4w?r 

*i\m\ *n?r i 4W5T sim <Ftw ^ mi \ <$m Pifcn»i*iti? cpstMt^ 

^*||*®R\o ~5j?o ’Itrai 



<*TW^1W 


<l»l'6t ; fj|p5cv!9<i fsai 'filial i 

$<1^*1: ffim wra siiFBcvm fear, c*n*5m am, cm i 

*1**^: fafosi wf gjiPutvBo 1 m (4W cms ^ g#I^5 ^*wf*Fr ^?r i 


































































'Q t^J 




(c) ’HR? (Golgi body) 

sHR? (f%5[^t ’Hf’t ^§>) 2f*fR^a 
snftcTO * p thQ'?rr m, to topf 
SATO'S i£TO^ CFNT I i|fl» WP 
'Q <pw<p *jto?t t.«Pi<p p i fro fcsfc 1 <*m 
*Mm ts^w»ws *nft Rwieti 

to <*m ?m¥ to^i *«oih 

f^g^iTO's 4?r ^ffwf ®t^» ^it *rm 1 c^imi 

G<Pl«.ll t^’ll4>l*l ^Ic*^ TS TtC*?r'Q i*RlT ■>1 j p 1R sv © 

^ ^tot <*mt csnt^T to r to 

TOi 



-fjf C'»Pn*1 
f&aj 2.07: *1®f% 




(d) »^rc®tSlNPi^ > wfiHnh (Endoplasmic reticulum) 

TOtsrm?fw wiU^m «*rt to?t% to emft ^rom to to, ^ ’TOtroro^ 

^ *ro csttf^r ^rsramm 1 cro *M*(pifir smm *w %ro 

TOtsimrfw csfi^pim w ^r 1 ^rot stmmt c^yw^ to ^ to, 

v ®i^, ^m 6 !! <p^i c^m y oi*ij c^tw &<p 'q c4ic*) ^’ftf^® ^mjmj «s^iM <4?r 

■sjtWT t’lla’i 1 ^Rci3|<pfsj<j|, c^ww ^jJRJcvo wlU^«ilc.>ni ^^9“*$^ 

TO^I %fe5i ^ £ft%CTO^ TO i 


(e) <&mm (Vacuole) 

^ii^dJitHTO c<pic«i<i '5rc*u ct tof® Tpf^t ^rm c^ht *rm, (m^n^ cro’t^r 1 


^llPm, ■ > #siT, bPRrl^R *mt< tem *fas, 
m®m* *mrf f ’ftM ^oiiM t4Wn« 

^iic^ 1 sfiRwiw «w*n 
^< 1 ^® «n^, to' ijM ^rot «itw, 

(Tf^Tt ^II^IW C^ITj ^ I 

(f) »ifv»ilc»th (Lysosome) 

#TO1W ^s 

cro> wf "to^ 1 (£im to^o 



^fr-8, $MR«*h- S’sr-io'sr carf*t 






























































cwf i ^ <p^k ^TTfw^rt ’t'fr tor 

«ltCT>, ^©ft '0|1)h5 >4^ :3 T° :j ‘ ! 1t*f iIIM'Q ^ 'Tt I (Fft^ 'Olfeltstci*! '0|'»h ^t Rfo*! 

aiRwkerlw^i ^ ^%Sf^s ^C®T ^R 4?T ^fls*t*|tp»R WR*jM ^C?f *Jt?T i 

m>nH3$ mn m i 

(a) WlWH (Cytoskeleton) 

C<FRftJ% 'il^vi ^ Ito* 5W WWWM RBfET *|^W, cffi *m 

^ csrt&t-tor fi%?r ^to»u *tfw '»rc®t <f§ c^tor? mto wum ^©r *rro i 
C^IW^H Itor Cti&P C^sRte «re?f <TK?fi 4?|M Wt^f, >ll«llPM, IBvBRvBPn ^Oltf^ 
csnfiR to wwwiwii tost *r^r? ^ ^ i iift&ill’&Rbi, , sito j itotw^ 

tot ^Gufltofc towB 4 i 

(b) (Ribosome) 

si# ^ tor 4w<r *lt's?it ^irr i ifft toRffr ^t *nfiRDn wr^fij 

s$*tm cshHmt *rcato rrrj ^ i csftto^ C5^T » ^ <rftwlostlw 

^C?T S|fi?F I «ft«!0SrR 4 2fc8tBf% *HM«|i> ^C?T $rtw I ^t 

i£)«ierl^<i "^tw ^ff stMshtaPw Rfoiils <q|fis>c?i (WTiT i 

(c) c^c^lcerN (Centrosome) 

sntotCT* £#1%, gr*jm antoiOT 

^Gl*! *tt'3'?[t *||S I Rj< 0S}R^ SIvB^t wlc*) <Pllfi>'«. 

4W?r <?r*lt -Jim i aliRwlwn R®ft«lt»w 
^ ^pHt j Hf?i^ ^t cpni 

m, '©IciS (Tlf^SoT ^TI C^rf^Q^T? '&t^‘®1tc**t 
TSRto nr? w c>k$iRhiI4 <£^ 

CTftorcv wwriwtR toti 
MttjIt'&rlW «IW Plftot C^m R«lerWH 
RSRf '0|jl J 5N &©f?T <PW I <i!1jv5t PH'Ojei «|«) 

PRtotiwt wfR *rcw Rto 
«ra^ jpioaMl liRit ^sl^t i 


































































































PiteljNiajpg 

WSf<j>$llsl mIU^-ipt 

f&aj 2.10: 'Mrai'Jl 

2.2.3 ^T C^tot (Nucleus): 

<SI^M»l«<l CSftdStSttefCT P#& <asfc5Jfc®rft CH K*0 <?NT kk 

c*tHRsm, fan-in ^r i Pi«c 4 i*i ^ cruft's 40+ft+iti 
flfcfiRim «ftw i RvSQhiiw faRtfsj t^o «ftw i 4fi> c^tw ^qtSvo 

^ R^l-Rl^iil i Tflft'o RSfjpsilc^i Pi cm Wv*f^lc«n I c^f^lT ^Tl?f i 

(a) R'SfsNl* (Nuclear membrane) 

RfcljHlWW te Km OT Rlflf, istCT PSQ>ilN Rlftf ^r C^fe^t Rtflf i 4 fi> ^ 
RI*l£ I ^ Rtfff W’M* 'Q CSDlSc'IS fr®R ^ I ^ ^file's ^iG<tf 'sm R>^ RiJ 5)IC<P, 
ct*Jg®iIg^> Pi'5li»?ii^ ?r[ ^c®i i <3^ Iwm ftcii fttSljwih ^rf^oStsflwcsra - R>^ 
k*§ w\m ^k i ftvsfo*ii« <?tw RiBljMiiwii ^jhi Km 

<4^? RR>si < 1 ^ t>«nlo«n i 



(b) Pi'»R J 'Q?|1W 5 f (Nucleoplasm) 

RSfiBiN Rif^ Rj'om c®tPi* "siCNst ^t «ltw i <*rc^ c^fe^h^ RSR»'Qg|t®R i 
RSR»'s?ftwc5i RSIsH 5 t£rf>rv&, csftf^r, ^c^io^ 's ^#»t?r *lftw ®re*t «ttw i 


(c) R'S&'S 5 11 5 T (Nucleolus) 

ffi^pssiracsra' ?m (ancsitcsftcsra' Km k?kk c’tHt^m 

^r i c^ic^ic®tic>i^ ?iv®r£ft% <*rat c?rc?t sitt^i i*rat rna 'q c£ttfivrfe?ifcof?r^?i i 



<PC?I I 
































































(d) CtfNfc'l (Chromatin reticulum) 

cmm fani»toiGi w (m %iw 

^t, R^iiiw ^s# *h?pictt ^ 

w ^'*1^; c^niISh ®riPtoi 

ftvSQ>*l* wliif *1l>l I cm R'ol'Srt-M *srar 

csrf^r arc* *nd»t ^jr, ^thw 

^rt®rw c^tCTiwm ftww gw m i c^twnjsftw 
'oi-qf^s fsH^Ftf arc* 

£tW^f C$C$ WR sIwji *ifer i c^fart ar^fi) 
c?iCTiwi>i *ww »2r ^j i 
apre CsMwIcerlW ^Si*mit ^rtolft f«R (gene) 
w arc* ^S£*TC fapfSj ^**f*rcvTCm 

*^•1 <P*I C^lwICSflG^* *>l®f I 




l£)<p<p ^StW 


*»N: ajsftw «ncnir»« c^lc** RI'os^ af»tt^ GStft I*'»l 9 f a)<pft> t>lc5* "SfT^jc^ 

*>* i 


2.3 « sfflfa ^t®r »lRl>l«Hlll ftfwf SW5 M>l«tl ff*FFt 

cm <&Hcma.*i (^t« srr«tt) rfnm *\m \ am«>i^« ^wi^l en%rc 
fatolw *iRbiPiv8 ^r i <5®% *#r aflpfir ^Mw* sm far c«r?f *ian»wi$) 
slt% csildSlosil*il siwlf^jM 'vsiw* <?tc^ m *raprc I* j *to«iM —<?pr <rc^ 

'Q s)®m«i af a|<pfS c*>lc** 'SftWJG*!^ *>(.* sllc* 5 i £11^1 w* gi^c*>Ic** 

Iwst ^It^, fctf&aU I 

2.3.1 'Sl'Bl n>^i (Plant tissue) 

arcrct stole** arc>$^ <rcsR ai<pQ)vo ^ ^ arc>^ ^stw arc? volcn* ^ ,p l%Q 
^ 'oiF»« vo^ft \oiw* tfcjj Rf ^it i f5^ ^ 'ol®t*» 1^ arc? ^sitft l^j i 

'»|er*» [5^]3* C^N^Tf R^l'srci ^ilft fi>^j* R'ollet'o ^it i ^sllft 


■?oi& 









































































'Q 




to W wto ffrgj ^ ^gglft (WPFtft) fijTJJ I 4*lfi?T ^ w ^ 
^ Rcii ®ilt.®il&«il <psl i 

(a) ^ra®T fi>^J (Simple tissue) 

OT ^irSt £}to> '®ll<t J M, ®ll^fvs 'Q fw CSfW fi>^J ^E«T I 

ctict* stfto $*t?r w w fiJ^w to ^rcn wt w i *mr, *oiuw«»ft»ii, 

t<M«Wl$V|| t#WH4l^V|| I 

■ y blw*t < pR a ll (Parenchyma): 'Sl'SiGtt^ ^ W\£*t «i*^ <mI TTT?T i 4 

fl^nr #to, wjt%, »w enfta^i «£R? csnostum to \ <*$ fi*^® 

^sSWtffa 'Spfo CPNt ^ I C^fa£lt§fa *W ^ (Ti^ltw to fc®f% I iPR C^tw 
GFfc«lT*|tf> «?nw, '©*PT vstt^ CsMWH^»ft>ll (Chlorenchyma) <TCfT i wm vSfctol <F5 <Jv5 
*blM«M>te»llM» (Aerenchyma) ^T i *UlM«M»ft>ll fi^iT SftPT ^1W 

’t^T ^T, , *TftT ^5?|t, ^It^tT ^W3?r <£|^? ^llnwa^U *tf?R3*T ^t i 

«IWH*ft»ll (Collenchyma): toft *fsTC7f?r *Ult<W«»ft»ll CTK to fcsft ^ I 

C^faSjl&lw CT^p^TtW ifRv C*|<pfiH >Sf^| ^ "3$ l vo(.<l iflciil C^faSflSfa '®| <> W'»I(.<1 ^ 

C^Nt^OTl 'Slf^ ^[ ^ i ^ C^T^jp^T ®i*flw> 'Q i CSjlwIgjlet^^Jff 
PtC*J tafs I t*) - ^® 'a||*tssc^ 3 l^l?l 3|l<PO® *ITC?T I 

*ltET I ^ SS^O ^®t SPrtt ^t 4W<T 2f*lPT ^Sf I *lpBfir to 

•ta^pw 4w<r cm *mn <i# « ct^pt ^s\ « 'ifc**it-»M hob 4 fi^r ^ps\ 

£PtP[ <pw i <5 c<pIc*j W «plwl*H* ^llt<p, *IM 2j j ^g v » <pw i 

OPC^to (Sclerenchyma): 4 ^ 

i csndJtaiwR^H, toto$ ' j nto ^sra' c^m to 




(D 

f&aj 2.12: sy^rc^ ?m (^) (’fl) (m) c»w-ppft»n i 



















































































M)o 




fi>^J TOM SlNfw TO 3 ^ C^^jM^s C£jTCST?ftWST ^■'l^s «n^TQ ^ 
^5Mf® ^| ^ TO ^5 CTO <# C F® ^ I OTfafljFIt Si^m $ *TO?T, ^Pl^t? iW 

UMft'b i Sliwtw, ^st aJ*fR ^ *tlR ^ *1for Wf *rf^T ^t 4<T ^«T ^Sf i 

(i) *\X *\4 ^t ^ (Fibre): 4 *TT %<, ^ srtft^, ^ ^ ^ TO >tfi W 

<H(.»ii <Hc*ii csfet to i snStaBT *to f^s* ^iiw, ^ f^s?w ^*1 tot i to’sipt 

Rjfec'o (TO^ Rfon ^ (W3TH toc.^, cn^T <pR«qh, -nlt<M <pRnls, etRon^ 

VO 5 ^ <Pl^>VO*^f i 

(ii) MMlRfc (Sclereids): <TOTO C^H CW ^It ^ i «*TCIt ^tldJt, TOJt%, TOKFfT 

«mltiJ 'oiHliJ "^TOT TO *TO i 'TOra' C’fMsitffa *1®, TOF<s ^ 

i <# e F© t»*Rw win ^Jic<p i 

'Q H%T*t# vSfocwi <?uh\, *FST 'Q ^er^w C^R® (FKt i ^fTO^ 5 etRc*™ 
4<T? ®OT TO *|ai^F<o TO i 



^tw : f^T *ITO1? ^®T f53f i 
®TO*t: C'H^m C*M1<T, ?lRTOft i 

: %*r noci^ w f6^?r fsai ^srN^ tiicis *ff^pjo ,? il ®<TOt*t5T to i 


(b) f&^T (Complex tissues) 

fitTO *TTO«T WTOfT J|W 

TO, TO* 'Srfi>*rfi^iTOTi tot ^Ito^cto 

<pN <pc<i, voR TOis ‘‘ifTOTO fi^« n®il TO i 

ffcjj $ tocto, «rRw»i to* qflCTO i ®tRc«w 

to? cfflnw toto ^tfroro 

(vascular bundle) 5 R*T <PW i 

StRwn (Xylem): «rRw»l ^ TOCTO, sflsrfw 

« c^TTct «tftw>i i c«imiR?im cro ^ 
sNto* eri^w>i ^r i ^r 
CTO (?m c^m c^T 6 !^ (?rTO <?TM 
etl^c«nn ^ i sltsifw erRwn ^ *ITO^i 



c^ietl^w^ 


carc5iw%w 


f^3t 2.13: fS^ 


$oib 













































































'a tfcjj 




srwfw ww ^ <#*1^ wt*m tti&i*rf$M»i <m i wUi^wow 

W SftW l *rf$Wt>| WW CWf <TICT, CW: $rfw, C5Ff®T, 
'Sfl^R *0lCim!§*l! 'Q ®ri§MV| 'spl^W i 


(i) |tf^5 (Tracheids): |tfw C*W »Wt i W 

2 H*®q< ^ ^oiwi i stifter i% 9 if^ 5 r ^ 

w »£R? wt ^rm i wf 

*nf^r ^It^r *n*lt*nPf CSft®T (paired pits) 
^t<jw ^ i siiStaw ^ rsow 
W, CW- OTffifflWT, 

«tlPl4M»N faRt ^*rrf*W> i 'Q 

Wkutf sttsrfw « <tfM R»ifer 
$tfw cpf^rt w i c^m^Tra - 
^st Sffl 5 ? Wf <41^ 2f<R WSf l ^»C< 

*IM ^WCfRT WSr'Q fi^J W?T 1 

(ii) OoPM (Vessels): (.®(. J i s i (.^K’J^Tf ^ Ic.i3l 

C5tss?r ^rc®T i cWitM wsfiNr , 5iM?r «i!m<Mi> 
->il«sr® ^ w? gti^gnf^^to 



Ijtf^S C'SC' > 1 S 1 Srl^cyH 

^pi^rm 

ffef 2.14: f<T%S 


•rcw ’src®t ^row w?r i w wt c<>h<c« 

'stR"®Rj 4<pfc ^ ^R> $.c< w i 2ftsifa<p wfRi ^ c^R^ft csftdStsft'Sr^j^'f 

SftW'T'G ’ifiH® Wf Wf C2fttST?|let*ll<i)< w I C5FTCW Sttffa '5fS©t 

RR)H^t*r % w, cwt- ctmhw?t, ^iFfaro*, ww?, f^fws ^sjifw i c^tm 
^tw«t® rsbw wfiSfriSto *ret w i <t ®ilwl§l vfcee ®k?r* *ret 

*itc* i sfW® Siicw w «ro*t o^\ w i 

CWf I^StCT (Gnetum) 2lt«tfw *tfta C®m ^ i *llft 4R? Rfof Wf 
*lIlH*W «flR* WS'fcF ^5| 2WR Wf «iW 2fW WSf I 


(iii) Btl^W>l *|jlM«wft>ll (Xylem parenchyma): erl^WOI 
(.<pl<c<> Wfl^fSf < l)lc«< i l^l Rt ^5 ’lilW'i^l^l (wood parenchyma) WT i 

anfhr Rt *n^»it ^c® *nnri gfi^nft ari^Moi < uiw«>!'$vi!< *ti^it 
£Hf^ i w c’TM «rftww *«Rit snfhi^ ^c?r «ftw i ^ ^ 9 if<<^ 

<P^I iflCHl <1^!^ I 

































































































(iv) erRc*i>i (Xylem fibre): 'stRc e iw 'onpRl'o g<pI* 13 , ^.cw?. 'stl$.c e i^ 

<p|^is i '*rc<i?r <pi^<ih'Q i <4 ®rat, ^sn^® ^ i ^tf^s c^tw 

CSft^STKI^ «tt^ ^ <*Elt i vSlvki ^ <ill«i<P ■*!% CTM? i R^l'sr’fift 
©tlViw ^ <#r 'Q ^^P?r, v5tv&w ^ 

T^st S^rH Wt erRcn^ fiS^s i 


ClflWW (Phloem): ^5 4<lT mm fcaft ^FBT i 

ftvo-H dpfm •blMH^I^I m <3Ptt?W GFtBRfi^JJ ’tf^s ^I 


CW 4ll>l>lM <> tlf^ C'osjft c$p|«W < 1M?r £p^0 CffC^- 

RF®si ^Tfar *lRi<i^.*i i 



(*p) 


0*0 

fi*3T 2.15: ispImr 


(i) P^4>t4l*t (Sieve cell): m m?m C^m i « CTfasHBIn^I ^ 

’Btlfi'8 ^ wh^Tt s i<fl 8 iR'olw ^<pfi> life's 3.WI Pi'o»i«i (Sieve tube) 

5 t^r ^*bt i 4 c^t^t ms\ fercsiw «ihM i 

Pi'owiw cstt^tsd^R sftfta ctct «fn^ ^®t (,<pw1?i "spHt win’ll^ ^r, 

*lflij ^ Rt*iw ^tw i (£i^ gjtffa i < # c f® Pi'ewiM ctM 

«itw ^ I *Rwr ^©ft# CSplUIW ^ f»|'eH»| «itw l 

’fi^otrf st 3 ^© *ft*ti 'Sl^icic.^ RRjtj ^rw*f ^t <4w?r sf^n*? ^tw i 

(ii) >l®!k4H (Companion cell): Pi'eWlCSHI ?TW m$ ^Ef *UlMH*l$>ll 

wr^ta com w«ih w i mm c^m^\ m\ RvBGMiw wr ^51 « ^t ^ «£$ 




























































































^Mcto « Ifcgj «« 

RSfiroh Prowlt*)* <PI<TI< 1 P 1 *lRad<. fc l TOT^ fTOTO 1 4 CTO C£itfl>f?tt^T fro 

to* to*tt gritty 1 '*pR « to?t $*iR*if% 1 

(iii) QFtOR TO^ml^l (Phloem parenchayma): C$MCTO *ljlM«M>l$vil 

cro*!^ ciptcro *uic<m<m$>ii 1 tom cro * *bitiM*te»in tost 
cTOsnfM^ cgrnfrsfm^ 1 tot *n*& to to* *itM *ifroro w to i 

•jptsf ^PT (Pteridophyta), TOfl# TO* flfter 5 # fe&ltol dptCTO 

optcro <uifcH<pi$vii to* 1 to%t*i# fcfow optcto *uic*h<m$vii top m 1 

(iv) urlcira *fl^ln ^t'®*S> (Phloem fibre): c»w«h<pR»iI CTO TOTO c$plc<i<i <pIr<iM 

fcsft to 1 4 *)M tom*h.*is mm, 2 ji<®c'i"i ^m^c^ to '*jjs ^iic<p 1 4cis 
'spi^tmq to 1 #»t to* toto tpi^m 1 tom c^rRm to 

^ ^rm to 1 tom ctom grtftar ^*t <?mt to 1 cipher fi>ro tojw *nro 
*m% to* 'jjpr TOsk® toj to^ to to *)R<np© to 1 

2.3.2 Stt»y 

< 1 ^ 41^1 gnRcro cto toto cror from tost R«iiRm> to* i to^ cro 

CTO 5 TOS TO^Mf TOstfTO *MC»M R^TvTO 5 c^M ^Mcicto c.<plc*il RRv ^TtC*? '0|<r s 4t*T 

TO *|»lRMfc'®lM TO^T TOSf Reilly'S «flror «Jr CTO’JM fifcj (Tissue) 

Mf'»«) taR 1 <TOfi> fi>^M Wl^wla ^,*lf%, "'Pl'St TO* * 1 &»T <^<p?, *i<i<.*is TO 1 Ity Roil 
v ®llc«ilt>' r il(. < P iw^j'S'g (Histology) TOT i M*M TO* fi^TO TOff RRv i MTO 

fi>TO ’t^RTO 'Q <pI*T<pH tom>, (tot cnlR'® *i«<pR<pI, c^s ?i«<pR<p| <4^? ^&R><p| RR>sj 
*JTOM <t^c<pI<i i 'SIMM TOT '®<i s i (,*il'st<p fry ilw TO 5 *JTOM Rc^iw ^RB'S i 

to*tctom1t^j?$ cmtoRIto TOt^% tost wr <?r i 

■siPMWC^ »M *MTO CTO ^ 5 f|C 5 , TOT f^ Tto 'TO®? RwlRtvo i TOTOtC 5 ?T ^CTO cn^cvs 
WfTO" s TC^f ^fTO «ffC^ i < 7 tC 5 ?r CT CTOT^'C^m^tTO TO'T'TOT aiRsw CTO'fTOT, 'SIMM 
■si^SCTO CTOT <H^ -*|%TO C^ (WQTdt TO i (TOM ^TO^M 

(?TTO <pI(.*i«i fll^MtJPTt “Jilt's ^ikl<o <pw i *il^c.<m CTOM"TOt RR»ti ‘MTO^tfCTO 
^TT «TtTO (MRMTO gft^ ^ftJTO ^R*T %TO CffTO TO TO, g|T% 

^ fror mt to <?ro to i toito toto, ^t-^to ^ ^toto cTOicto to^s 
to i fro tocto wto tom cmto Rfro tot R«iiRm> i crofro wR 4 i cto^jm 

3PITO ’fllftlt'flH 5JTO TO TOpTCTO TOlTMJ toIto TOTOCM toPHHlPl TO TOTO «tf^R 


^fr-<?, ^I<R®8W- stflr-io^r e#f 
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CTOl WI «N Stfet^ TO I <m$ 

cto^m *ifto c^& *rtro wr cro to tos® >n^jj ^r i *tfter?i 
CTO^M <FtC^ «|h<H (FtTO ^t'Bt'Q TO’SlIlC'SCI TO? : TO TO> I TOfa ^#?I 
C^NtP*Tf (TfW 'pf ’ifetw 3||G<P l ^*1 RPro ^TtW ’'IN f^f 5 !*? c<Ph CSlW 

TO ^ro“ i 'oiPton cro ^5rf*sf TO^T wh«ilP< Mir crosr ^st fro sTO' i 
CTO^ '®ih>l*i, ’tfo, $\sj|foc,'» 'oiP'TOIc,*)* 'omh %*twn^ vS«Hc.<jMj i 

g}tR SlTOC's^t: sift TO *ltolft CT1OTT TOt, TO? TORT ftg^® 
taRlwra RjRsc.'s stall's "5t?r *wcfm ^?f— 'TO^ri) c<il®r^> fiJ^j, c*tf*t fi>^|j <3^? 
i)l^[ [5^ I 

(a) «im^l t^JJ (Epithelial Tissue) 

fi>^J W&! 'STCTO TO*^ (lining) ftc>IM TO TOT i TO TOW 

^TO* TO TO i ^ ffcp TOQ TOfr TO TOb TOW ^1^ TO, (Tito 
«I$M« TOt^s CTO TO TO (protection), C£tltol^ TOtf TO=t f^TSWt TO 
(secretion), TOtf ClW TO (absorption) TO* Wl% TO (TlfTO JjRfiffc TOfffa 
v lf^TOI (transcellular transport) i 

to# fi^=p cro^nt #c#F© «*rc* Ito^© sitw i wito 

«ll^fs, £tlf*iciCi^ TO TOTO iiRs TOera £|^l'bc'»c^ 4 fa'l TOETO TO i C*J*M: 

(i) CTOTO TO# fi^J (Squamous Epithelial Tissue): fi^J?T CTO^M TO?T 

#TO TOt Wt’lSt TO? 4ETO ^5 TOICTO TO i ^itTO®!: CTOM ^5jM^*T 

£lto I ^ fS^jj TOM'® 'TOsH ^|\to|'Q sfaRs ^5f <PW ^lc<p I 

(ii) i^HH<l«H (Cuboidal Epithelial Tissue): ftyp CTO^M TOTO 

■^t R»\5«q ^fk c^Tqsjc <: ii«i sw Sw?\©i £it?r Ji»ih i ^rtrot: ' 5 rsHto 



fpar 2.16: PTOTPT fSar 2.17: R>S^«sM f&ai 2.18: < ic 1!Wl<1 

(BiftiWfa) ’BiFRfll f&gy (Wf^) 'ajmf (^l<r>N) «9ftwPral»f 





















































































































<ShM»|q 'Q 




«ilRl<p| i sWffs 9 t%*ft^ c t 4 *R 'oihuH ^TtW I 

(iii) <Ml*Hl4 w)N^ 1 i^T (Columnar Epithelial Tissue): 4t 1fr]J<T 

'src^t ^ <£Ri> *rar i sit%r wm w^gsrtfto smnv© w 6 ! ^ 

c*iw i 


gttftwts; *r*&i<t Rjfeo© *i#to#rat*r ^t HJ^jw 

«tC*t ^T^i ^IT: 

(i) '3tWlt I^J: ^ifevo i ^TfcsFt: ^RT MW 

^RT ^R5p<p «ilPn»|, 'o|«| £||d)*i i 

(ii) 'Wtfw ’voW ^tl«8r's i ii)aji •^jin><pRv& 

i^s ?>m., ^w<i RRu>s ■sjffff «tt^ we© *itc?r—c*Nt ^rt?r t^r- 
Dlsfi> '*'051 'oiNh *ta*pcHt OT^tt ^rm >il'o-'oili>n> i volt; <10=1 5hf'8t“HI®i voih*i*l) i Sh^sH: 
«**§l griRw^ w i 

(iii) PivScvb|-jai]in>*plt^ i^J: <st expert ««H*0M faff*© 

i ^sM C^fafC^t Rfosi 'Sw> N »l'Si ^sm lifyw C^vo ■'voU'^vo 'sjcff ^ i vS^^H 

Itfanli 


^t<fatt fap 'OlHi<l RR>»I miosis 'Stiff -IHMM ^^©fa© i CW- 

(i) c^i*©) sll^cus ^hilPn sflffcff C*Nt 'fffa i 

(ii) D>lcet<1l^8 t^: ^JtlgRf ^T^tvBtW W i 

(iii) «IHH^ fi>^J: 4 MjNW <?Ifi# <?NI *Jt?T i 


(iv) ®M*1 «icH^ 


CSlW ^<1 4<R fa?fj 


C^tff tS^IxT ^ l ^ sletici «R*tSte«t ^>Cff Sf^ttfaff *JM Wf*T i 



ISat 2.19: 


fSaj 2 . 20 : ft®C®1 
vS%^T5Hf5^ 











































































\Ofc 



(v) slFN RR>si s wc , 'i<i <pt ftswr *^w i 

cm <?r «im3l fi^j c^twt ^rc®t?r ^t ^#i?r fovafcM « <4itw« wt fcsfr ^c«r <*ltc^ i 
i£lt TpFsfos fm Wf, Wf, C»IW, ^3T<K lilt ^ ^Bf wr CT?T I 

loihil^ fi^^hsfos ^RT liT^S IU^JC'0 < # c l^o^?r iiR* (Fit^ RRjsi 

<plc®t <PW W& I 

(b) mler* fity (Connective Tissue) 

WlW ^t ^Ic-I^fij'o fiJ^ca (Matrix) 9 # 5 lt c t 'giil^fW'olw <^f*i iiR* C<PlC*l3 ^fot 

^5f l «t^T iiR? ^PlC'ST'Sl fol'SC'a <plci^n>'» f^JI St*H^TN© I^T *T3t^ ^ I ^tt- 

(i) <pltsl'*l Wlew fi»^J (Fibrous Connective Tissue): «ilt C*l1'Sr<t 3 

"SR^IJ I iiTO^ *11^1*1 RR»| ^-SIC-H-SI vs^ isltfW C'l^tt -m l 

(ii) C**fai»M PrfBt^ 15^J (Skeletal Connective Tissue): TO W»F©fM +I&IPII 

’t^l^lft fi5^jw> wPitoh PilBr^ fi>^j Wf i lilt WoF’ofK ^lilwl ’I^T i 

C1^C<P RRnJ vail^R) lif^ ^ot (FRT l W®t TOteR lil^s '5®IW »Rl*|\a| I 

*iw mm 's «i®t^ii^ w i ^^t«Nn 

w i cflPttjpifr *iq^sr w«it ma i «ik^ t^f%co c**ftt>H ctw 

igmm i CW: C^N«llPs| iiR* 'arf»?| i 

W»l>MlPM (Cartilage): m mcm ^1% t**Pli>M C*ltBR> fi^J i ^JW?T ^ 

's 9ft\ C^Mvi^llpRT fe fcoft I 

'oiP^: 5 ^t*W ^5, tiR? «M*i^)ii wPiiJH +l«*|fo i lilorsi ^I^<pI«i 

^jhPl?ll^-e?l's1?l ^5|t ^c?f ^5vst 2HiR i 

(iii) v »^®1 c<iI«m» fS^jj (Fluid 

connective tissue): W=T ' 5 H^<Pl 

W=T i ^l^<pl«l Rl^ssj 

w«im w i iiit ar*fl=T 

CIC^ 'QI'OJISM RRjfl Ja<UlR 

^r, cm £tter«r mi m 

i(\m %*m ^nti wi ctib^ 

Ifrjj ^ m mi i 



f®3f Z.21: •T’lwBo flfcp 


*o)b 























































































'S #>}J 


TO: TO TO* W?m TOTO TO? •HTOC'fa Wf PltTO* i TO# to a 

tato'ilPis TOJ tol TO#'® TOS TO ^nspsfH *tf?RTOT ^?*f CTOI ^3 TO^tft' £ft^t? Pt^ 
TO v\*mm '»N s il^j si^l <PW i 3C®*i ^PfB TOTO TO? TO^n I TOTO (Plasma) 
TO«T W*l, (5? Hi ^lI'O l TO SJT?I 91-92% Wt *1# TO? 8-9% Wt &TO 'S 
tom Wf I 4TO TOTOTO #TO tot! TOPm CSltf^T TO? W Wf toi TO^f# 5 ! 
#»! TOPm, TOt- cnlR® TO^f#! (Erythrocyte ^t Red blood corpuscles RBC), (2^o 
TO^f#! (Leukocyte ^t white blood corpuscles ^T WBC) TO? (Thrombocytes 

^t Blood platelet) i C®T#® TO^fam RpiIgSI#! *ItPI TOfi> C^#5ff\® PiM ®|lc<P, *im 'sr r U 
TO *TH TO i Rwlc||lR*i 'oilsic'stw^ ^c®! 3PI TOfii '®ir$iRpilGg|lR*i PfM ’t^ 5 ? TO? 
RRsi 'orf^ltSH ’iOmTO <PW i PSf's TO^tot <pw cicto 2|^>R)^s 

tororo wr pm i wh<iw^ <m*t tow w?m <to TO^to «nw i to wrfc 



cyilR'© si'®<pR<p| <?^® #I'® < pR < ?I 

fFK 2.22: RI«" *mpr?f TO^fw! 





to <?m i # tom to to to#® toftrot to! hjh \ 

®lPm»l: -simpf^ RRjq "STTO^st ^P#! ^ItPT (intercellular space) PI 'Sfstf 

TO ^®1W ®lPl<pl ^PT I 4tM ^ffto 'toPI ^T?^® TOS TO# '*IMM i|p|<p|v®«q 
TO^, TO^ »iPi«q»|\Bflq (Lymphatic system) ?PT i «lfwt TOfi TO®! 

1 TO ' 5 R*P C3T 5 t£lf'®Ml*il PTO ^lc<p, 4Pm ®rfwt^m (Lymphoid cell) <1C«1 I 

(c) C*# I^T (Muscular Tissue) 

qpm wwlvalaf PlW fc®f? ^fvWltJI 'a 2|>||<H%T #?TO TOP!? fi5^)JG<P C*lf*! t^J ^Pf I TOTO 

^i^<pi sim «pj*#F® 1 c®if*twmtpn ^ ®m! to? ^®^to i cttowiwi^i# cv®ni^ii3i 

TO^, ^tpm OJsM1<ML>! C 9 # (Striated muscle) wNlRiji 's^W , si^ e t C 9 # (Smooth 
muscle) ^PT i C’iPlwl^ ' 3 T^C<MbH TO? 'SflWI PfCTO #TO W! 'Q 






























































«v 





'stN^f <r#t ^c*fPr 

ffcfl 2.23: f^f%w c*if*f 

^rspsfK <#^r ^rSt?r i w«H ^ <i>!cs?o fofoo© c*if*r fi^j f^i *fwr?r, <lff^ 
c<#t, C<#t iW wiPt i 

(i) “ffiM* C*lPt (Voluntary) C*tPl (Striated muscle): ^ C^lf*T £IT% 

^B^prlft I C p lf*rf5^R C<Pl*(^?!t "Ho>Io, lt fWlIo^l»'l *3 ' 0 ||vto|'a||f^) 

WsMI^S l 47FRT ^ I 4$ C’tf 5 ! ^S *TC$fFa 4^ Sfflf^a 

^OS *ft^ I C*tf*f 'oiP^vscflq >R=T?f «llc<P I »||^C00 4^? “'ll COO C^lf^t I 

(ii) 'oilifiM* C*lH (Involuntary muscle) ^t C*tPt (Smooth muscle): 4^ C*tf*t 

fi^ET 3 811% $8®% ^ I 4 C^Pt I 47FET «1tw 

' 0 ||vs|' 0 ||I^> Vfffl 3|lc<P «Tt I 4 | st« 1J 4 C*lPlc<P ' 5 F^ c t C^lPt OC«11 C^I'S] SiT^klO O^llRl, C*nRJ<P«llPl 
^©Jl% 2il&ko '0|(l»lIe^<P C p lf*t ^HW l 'oillfao* C‘ p tf*t fifth's C1W.0 ' 5 f^H(,*i 

W*f C'TTT I OTSR 18 ff t tJ ^fST Slfoillo 'aiCSIO S»»PK(.<pll>*11 

(iii) xMf&ll* C’lPt ^t ^<K*tPl (Cardiac muscle): ^ C*lPf 1 8H%RT ^Ptff5?T 

4^> ^OCMO 'oifoi^P C’lPr I 4^ fi*^ET C^IO^Tf ^FTtff% (' 0 |(/i<piJ| C’lPm »IOs|), 

■*1Wlf% 3 3rt^|3Tlf^ i 4 TOJ $$lmyMldfob fw (Intercalated 

disc) 3|lc<p i 4cio ' 5 f°c<p|t>*i 3 gJ^Tt^ 6 ! g|t% «EI i WSfH <p|fv^$il<p C*|f*t?' 5 1^ S T 

c*if*fa *ic^si 3c®i3 c*tf*t?r ^c'oi i c*if*fa co^io^jc'i! i *tNt^ "sti^ccst *to jv fa 

^ «1lOT I <H(&M C*lPl »I*|R'8'»|M TRffFa VS gwf^s I TTR* ^«t ^f% 

4^ <i% c«n^ *i*P» ^<Ptt®?r ^if@?n^ c*rf*t 4^ W© 

^rs^f^o 3 gprtf^o ^ (Ftcs^ 'srsu ^ o^t&c'io gfH^it ^r i 



































































































'S fi>^J 

(d) ?[R (Nerve tissue) 
cic.^3 Rc.'fa (.<pN RvS?i»i i|l^w»N’l > t s il 
litTOr fi>^J *t&»T ?fR fi>^J ^spTv'^tl 
RvSs»i R«i *1$'© i ‘5?’ , t^ s T OsfsraT iT*fsr 
RaoIRvo'oIw erhc'o *TlTO i 
tfcjj *Rm at*T, *H 

m ^©j|R «fc«t to (ws<r f%ro >iR©w 
to to ^ *iP»t*M RaR^fa *i?r Rwi 1 *© 

^pnft to to to* i TO*f 
Pl&IM* R 3 # wi TO, (TOFtS, CvbH^l^tJ 
^ WTOi CTO ^'g'&tlfF© 4<R 

#i#, dftMltttrW, TOtTOfw CSlft^prtt 
^©jtR <TO, w R\B<iw* 

CTf^a^r «rtc^ ^ "to Rv5<w R'oifa'o ^r ^ i 
M»RW« bUftwH ’‘tNt^ ^5 ’fS’ 2|®|R© 

«rTO c®^ to i OBi^r <ro « *tHr c^ ^f, TOt?f mhujI^J to i ?R*|JT 

iw 4<Flfw ^© TOi R&to« cTOm <TO *rat >)i^^ TO©) RSuwn 

wnuftcwi TO ^ «Jt^, ^TO> «i3l«|1 TO l R®*1C1*I 'Site 'aijlsii TO> I 
^ R$TO «0t^R «*RS *lttwll»d «Hfcl$d»*l TOJ >|R>lfa *lR© ^f, TO* 

RTOm (Synapse) TO i RHJfTOsi W Rt^ R^<H (TO ^*Ht TO# ftvSntH 

*lR«lf^A ^ i jjiulDjjy «W to JiRftw CTO to ^ wRw TOs TO cro i 

'Sbbv *><5 £fT%® fllijfijJjJ *sjf% (Memorise) 44l*l* CTOS' Rf%?| TOfa TO Rwt 

'©Iwi ' 5 T^ s iJ RfS'T <pw l 

®ictos to ««w6t TOtT st tifos *m ct TOST ^ilwTO uRaws 'snar *r*r ’iTOt sjTO 
to® *fiR i sWHifi* *r i 5Sf®TO •qi'oifi^» v ©M<i'^ft?r ’ s rt^ ^t '© 1*33 sti^t ^sN 
ijp©w<i «£Rsdt x i^'*r w ««rtw 1 <?r wm ^R©w< 

wn 5#?r sftw ^rr 1 R^ wP^w^i wi ^ ^?rt ^imr c^tM 

^ wiwlalCT <u<:^N to «f# 1 or ««w6t RR& *ito >iR©w^ 

x i^©t°'C*R C^f*f <U<l^l?l ^t ^It?f «Tf I wlwl ^Rt I R<ivsi’1'©'olw C<t*ICHl ^It 

^ ^toiRf© otm ^ 1 

■a 

o 

*Y 
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to* at totoa* 1^ Rw t'sR to? <£|<pi5| RR*v <f»l'Sr < p^C's ^i**^ fiflRciwi 'SfvHR(.*!*)(.<? 
^spst (Organ) tof i ^f^fK c,<plc*il to®t to 5 ^ ^toal ifltoto sq^c*^ f&^J s|lc<P to? ^psf 
c<p|c»il *Tt c<p|c*il RR5 ^ <*><qo© *TtEa i O'tc.RS 'oH^i^ltol etRR'salt'is CT '*fHt?I v ©il(.«ilt> r il 
tot to, '©Iw ^WTfv^lhR'ul (Morphology) tof i 

voi<iHhc'oc'i to^cic^. ^wf 'ailc^ i C&N, ^R, to 5 , to®, *ft, toft— ^^Tt <ilRi<p 

tsm i top? wq&m ?wp«f $RR&iw« ot ■*ttto torto toritoi tot to, top 
aftosptofv^tot (External Morphology) tot i '©il<l erRc,i«$ Iwowm ^st'st’fpft 

CT *ttto torttof tot to, tosg^TsTtoto (Internal 

morphology at Anatomy) toll to 55 ^), fiS'Qwto, rRkiN, »fiM*i, toRf®, a^,, 

^im, im, ffcsm- ^tcat ~sm ^h<i i 

atato 5 , aprc, ctot, £Tsrr ^©jiR ato asata toj sttfttto a*©^ a>rcsta 

Tirol ta%r w afo© to i to aimtw** <K*j<pn> ^srtorfflj ^3 1 ? ata^ wi tort i 
aaa©t toJia’jMtf© to totto «il(.«ili>*il a*at 'to i 

(a) ■dEHI^'om (Digestive system) 

«fl$ w toT5tto, ’ifato 5 , CtoR to? asftoT tort?*t R^MW* ^1W ^© l «#*||<|>Vi>UM 
^ 8NH Wt aic<p, tot: C»flR><p *Tlf% (digestive canal) to? C^flR*^ srf^f (digestive 
glands) i "^toto, tofto, WlR toto#, fatoSto, \9\m, C^to <fl ^ 

to? *n|f^f to c’ftf^a 5 tor to© i aRcaa torrto^r, a^ to? ^num c^ftf^a 5 to«r 
Rww ‘M's? «pw i toia sjRaa task's aa tor afaaiw Ji^jii'si <pw i 

(b) ^PT53f (Respiratoiy system) 

atat?rar, tofaa, artfa?a, ttftot, a*pta, ato^r, ^ijHR'sto: to* towN ^pr to 
at^paa , 5 |ji*i's«i af^s i i£i^ 'stq at^paa cacto tojw , )^1'© 'srf^sfpra 

*\\W wtto sttom ^t% ^toR w i <£i *1% <?w ^hRth >iwi i 

(c) iql^'©«i (Nervous system) 

(jtcsa aito^ to? ftoaa ^ttot to®t w to? ct srt^tot ^ tot 

toSf I to©^, to? <PWin><P ^Ifto i|l^©«l to© I 4^5t to?1to 

tor ^r?*t \ ^tf©cto ^ ^r?*r (Wto toto ctoia 

Rato <pw i 


$o}!» 
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(d) (Excretory system) 

wr ■“iftar fcrote Hpiw hRujIwh w *w< 
fc©f% i ifPTC <rs?J *tFf|< ^timo CW ^J ^ cw: C«fW Iwhw SfalfeR 

^ i C 5 ^ C^lt^ Wj ’Wsf Pwhl'f "Ml3 ’fal'ow 1 wm 2l%nt i 

(?f vscflq^ ^klc*U C^T £t%?lt WfW Gobi's®] Wf l i£|<PC'srl\i>| ^cetlvsl 

$&m6h, 4<ltf> <*R? v^HlPl (^BI8|1) »Hl«H C^f W i 



^t*1llPl 






w 



4J lo» 

C?fHW 





vaiwvsg^^i £jf^ 


ffea 2.25: nr-f<w«u fiffe* 3RK fe 


^sfr-'b, iHI^Rwh- st*r-jc*r csfr 
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(e) (Reproductive system) 

SfWtf^R RRtCTs tR^© R'QRt CRCT* R^t RRR W ft«rq RlpT SpSRI 3jR>R 

rw ’Utcsj^ (^r«sfK 'Q f^f< 5 ) Mr r>cr i >4fi> ^5 'Q *rtw ^srwt fro’t^® rr i 
rirr^ RfTO w «hhv©wm rrjei stt% sm^H w®r to i 4«mih4 

rrjet fiistiF©^ m '©i^K's ^iic^ i ri^r iii<pPi'»t £jt% i ri^crr wc^, ^r Jiww 
^r? lk®iic.<ps crc^ ft gj«t»i*i'©«i ric^ i 

(£) '9^»'©«J (Integumentary system) 

OT3R Rl^ER fREF CR «llbfe>lwllt ^rfwf RtEP, TO* w Rt FW (skin) RET i 1 r^> 'f® 
(,i^.(.<p '©ilo^hi <pw, <il$,<.<is '©iNI^ >RR^ ftRT^R v ©il^>i c t cRt^* ^**p| <pw i 

cnc^ ■'Stffa ^srto* crcrr f^5R rsr^R r*et i 
(g) a|FM'©«i (Endocrine system) 

SflftEtC^ W^M llfaiH Rt ^©8^t slt^t I 4RR #*I (TO* f^8^a RRIR* RRCRh 

ret i rIrrrr R*RtR ^j <rr ctoi ffift riIr to* Rt i ^ rw ritoi 4r* to <ro* 
to tor *reih RtRRif^© to i faj^isift, ri^refb, rjirtoi^rcr®, totor 
RJWIiWMR, ^jTORtR ^s#f #«IR WEI TO8R*Rt srf^lw R^o i 

2.5 TO 

CRtTO RTO CRRR RW, C®fflt%t^t% TO E1RR ijR^H W, t$R* C^RtR #RfRTOR 

^ro RT*^t*H rri 4R*fi> ^rfR^f torri r^irr* ^trjrr i <$r rtoj ^ 

f® CTOT <*3M> RftR ^ w EfRt RtR i CTOEtR ft^fislfisAlW CR CRtf^tR* RRt 

RETC5, ^©TE© 'ailElM RtTOJ 4RR R*g EfRtR RJR*RT 1 4RR «l«iw TORtR* 

^fejf^ef TJ^J -^gf | ^R5JR ^«T ^C«1<P^ <iml« RR ^ (R RSI, RtIR RC«1 <pS»1 

(rc«1<pSR<p »R!) ^I^ftR®! W RET i ^llc«llR ^spjftRR W ^RER, RR®T ^I^ftRR W ^R? 
CRtf’tR R1I l 

2.5.1 ^3*1 W (Simple microscope) 

^ -^5r (f|R# ’R® RtIR, RR RtEt 4R# RSR5R C^St RS^ TO» i 

^ TOR C%m iffi %R RtTOt I ’TOR TOr iRC^ R^RTO 4R*fi> TOHRW 
•^©C«« ^tRt RR <^R? <^1R RI^E© CRR *TCR RNR WRJ ^It?ST TO» i 
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■^1 




1&ar 2,26: *ATfl> 51*1%^ W i 

c®i®i ^Picn i£)v»@f|jv(,»i*G ^ <tru<u OTW5T *ilii i 'oil?)«il Re?) <q*u<u 

^us ^tent stf^ptirs to ^ toi ot ^ *rafi> *fff®t?r, 

<?ito <itwt*f ^r i 

2.5.2 c.<HR<p ^ta«T ^(W (Compound Microscope) 

CTlf’fa W *)«!« <PSOS ?$ vst 'StMM (flRT RRjJj ^ CSfCfT 

C^TSTIT £l«il®t*i i <k.«ki «r*p i 

^jlw: C^MTT e < 1?' ^st?raH i 

<il<pl</il W*tW ^ i 

c^ej; JiSjfcMiRr *tlr>F©£*ra TOt '5f°'*lfi><i ^TTSf c^'st i 

C’feW: ^Tltf-(£|'?r ftu>s TOt «Tt 9 ttCTt I 

^^•spef tksrt R<p<pi<i <£r^fi> ^f\*t m ^2ft^ 

■fe 

o vRr £tt^ «i^(.'st<PlO'» c*i«i’J[C«il «THtCTT «ffW i 
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c=fls?Pt*r 'Q toir \<fa%r CTtsrf^m ^r i »£rc® 

folio voi<i(.st<pl^'» (C®W) elMM «ltW,W- C°Tt *IT'Q?rfa' 'oi<H.'sr<pfifo (lOx-12x), ^ *lt'GTH 
«MWN4ii« (40x-45x), ^0*1 $i||*|"H (lOOx) I C^tWt C^tCTt WJ ^1?TQ 

^<pfo «MCn+lfo 3llC<P, *j1c<P Wf fo 1 !*!? '0|^C'S(<pR>« (4x-5x) I 

^fo fSvSc^-si 4<pft> (monocular) ^t ^ (binocular) Wl^f^T (c«l*l) 

•iHlwl ^ItW i ^1^5 10x-12x ^ i 


■ t£|fi> in<p[D c^fS ^ i if)F5c<p ’glscsi c^sfW 'S&T-*iM <p* loils "sit^lJW 
' w il$'»w» <?TC5Rr <,<H<ph (focal length) fo\aw <il^.w C^TQTlt *It?T i ^H5c<p v oiCM<P' ! ltf% 
WhHC*! ghosts Wt ^TOj ^spfk 4fi> f^C?T t<p|<p|<.*ra ^ ^Rlt ^ i 



^<C'Sf4fD'» 

- 


^fot44 




UMm 


■M 


’ftWPf 


f6ai 2.27: WtfSfa ^Tt®W <5[ < $fN iC t W?*f 
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4fi> ^ *W i <$to ^to yfc«»W «5piffl 'STtWT 

c*rcwr <?pm*r ^ 5 ? to^r ^t ^rto c^Tt ^ i *ito «imw$ cto?r 
qci^HlPi *i*H <itS arfr> Ptmi wl^ic^m ^?r i 

*1 hewer vshUph 'S ^Mcw^h: (.wcern Pkt> Jihcwe? ^tos c*lSt ^'-•TTsit ^Itil *rt?f 
are *iw «<wfl» *(wm qiw \ <hwj*hm« tog «<wfl» ret *nft *itw ctUt 

‘P'o^ reflo»ll ^»*iOV9»ilwn R>'ow SfW*t redrew ^©t fre4fa e t re^ i 

'ailwH ^T: cre*r-are cro® aresfi, TOiflr ^ creretre crecre* ^t <MW9»i!fcre re*u 

ft«l C®1C®1 2iwl ^>W I 

trelR«p ^*tffa«t retire remh 

jm att^to Client rerere *i$cn 9ftrere c twc?re «iiwito *w?r «flfl> *rem 
rereffS ^ l «ll?Rlfl> ^im ^ retffS £|toto W||Cril4ilft| reread 

to resh* rerelwl <plct><q •'wiI^cabs to& slfevPi'o ^ i retire ref^ ^faw qlc,«il<p ^7T 

Wl ftpiw fc*lto W, ^ (7# ^HIW^, i OT *ltofl» *tom reret 
^cre ^$r rewre to<ire *h*|mj 4 d» to recre i are*tre creator ^to to reressrestore re^re 
•n^itBRr c.«i®i jw ii^,va reretrere ^refflre <p^(a© i airetre sr^rcsr entire 1 ^ aire^ *ttre 

reto 'aul\b«rl^3w$ ^ C* retiree® i arefa ref® fito ^tto 

reti^tor c*te*r cstre c?rc^ creree® ^re i re^to ^ot^srito^ ^ ^to cre'eret retere i 
>IWl$»lH W ret rel$Wl*«lH, refefltor W (R *lire W # C5t^ C*IM refflre C5^t reree® 
I to - to - q'Oih ^C?I ^rtw I CSW^ft^JefTIW OT*f^«T C5K^C®f^ 

jfrv ^ ^i m-m® w wfe to^- 7i^$t to c=rtw1tor 

^to ^5 <m ^im ^^5 ^ i 

c^R<; (staining) 

(&\*i 1^?i *lte»!T C^Nt ^T, OT ^t%I "STtWi 

w, c*tc* ^iw ^ fsto ^t ^*ito i $ wit ^piwh nfc ftm <ms, 
\st^ ■5^*^ ^*n?r ^rf ^t nJ^jw wt, *r \us ?re cpfp*f 9 t# < nf^5t^ 

i<w ^ f&to ^t ^rin i ?tsh sito 

i£)^ 3j^|\sj^ »l|(,yf <P3l ^^<5, *jlt'® R(.“N C^ f%°^t C<PIC*J^ R(.“N (.^Iwl ^T\*t 

^t wiCTt ^*11^ c^®r <(m ^ i ^ <75^fa i 

c*pr 9 to’ tor (PurR? wf ^ir, ct^ciIw ar^ar c^r (stain) ^r i 































































































2.53 TO (Electron 

microscope) 

R<i4t*ui TFff <u5qw wflcri* '©iH Mr w 
to to', to c^f rp? R^Rf™ TOt *ito 
^iwt® fi4<w arm 

WIC^C+4 CEBJ O^jH* TO TOT OTTO 

*rc®tw wl+l*i +<il *nm *n i q^j*iH 

Mr 400-700 <nwi 

+ft *HC5C1 &STOIW4 '«l1C¥ll+ W*^fC+a 200 

•ulwlfiiiHuw c*c+ 

l^tRfo+OT MtTO^rt, «*w*iR» «ion» -fa-llJfi 

4yi<tTO ffiww toto tow pifl» toit to 

^Tfl Wf '611011+ W^NPl C+ICM WlTOlfil, 
RSf^jl*i to* TOcPIUIto TOt TO fl*s t* 
tfl+^T «k*il +BT CTOt TO I 5 Rw»I*II©k* 
TO^ro TOi*|fl,wi«+ totm tob owrTO^iti 4 wwr to^ic-m tot ^*ijsh tooto 

•ifiRO^XwS'l ++r| TO, CTOHt TO**! Mr IjTOH wiKflUl CMH «IW+ ffijfc 

TOlt 1 TOETO ffTCTO C^ltl W TO -1&“[1^l ’©1+^ tell'©* 

4lft(3l *flW ( 1S+ CT4+H TO, 'BtfOTl6+ 4l1^GI CTOI TO*T C+feTO RW4+U 
TOlTtfllPIt Ml *I**I4 VII W 'B|'J^|^«| ^HT +4TO+ TOTO +M RTO TOl VI, 
TO+ ^.cm|h &cw|A«* TO) *iftw1e*vt*T (electron microscope) TO 

i 'Scw^r, ^oiJ*i +Wl Rw fc®R +flt © 1 I 55 I ^nl’iR wIcH oHp® Hft *Tt 1 
TO^TOTO*^WTO!i (U+I& +Ri'BiJ|fl ^Rti* 'TOlum Mfer 'B’lwil’fl ^ftc® 

^RM+TOmr, ^PHlStlwra alRtwi *5*l)»ih TO' 

(^)«TOTOT 

to: wn^ qcro »iwhj SRi cro (rfsisf c#g *rtcm+ri 

cmm^ 5 *||hH: c^5t®f, gv, TO®, TOts UPr, fi’ilRH <ro* 

Wl 

*Nfa cfaiir cvjt+ ^+wt dHi’iwi vfl$n ^w 1 i*nftr wit+tcHl <n+IB <wlwl i*+ s lar 














































8 ^ 


i fel ^ 9 #s|' 5 t (?IC3> Rtolu 'S^T ftc?I 'Q3t& sn^ ’fifes RN i 

<*Rtc?r ^i?' ^k(.<« ' 0 ?m> jiipw *nft <sic^ i^r fei i*r 0 ^^fesR ts*R 

RM i '9 < p*sc*w t§»|?r iflR» CV0I jgpffef 'sbl ftef *fte < P'oR fe 9 ! RM i 


’tfc^'t: C*Rfe> 'oi t |5l*sp c f <ic*sw fe*¥ 5 l's1>ppR sfe^ (Objective) foc*J Oi*l i 'oiR'sM*, 
’fl^Tt <R5R£||&R<j<s <R5ft <??*lffs ’ttw 14RR v5w>*ap^v©|jn*Hw 'siRjer*? fei <?f«f i sfe^c^tw 
’(l^rf cgiicStKtm, ^ <*R# RSQhiM otOw *ltwi 4RR RT 

Rt vNCFI 'AR I&(£| '±I(. < P life's I 



(£|<p<p 


< p|*s(: ^KIcrj sftPfc^ph («ijlftRI) ’l*JC<i* s P c f <m i 

£|«l|'Bt«Dii ^’llnh: 'o| t J^l**i> e t TIW, '’wiIrvs, <P'»R fe’f, Ig’fR, C’l^^T, fe 9 !^, <p|u>s *F$5, 
<plct><5 R0 4R? «®iwl ^R’ffhs T5l»r 9 lhl»|^ ’W 9 M 'Q *tlft I 

: <plcsra ^ffts C^H ’W CERtRf ^g»«ra vsw|(.i"f (RW ^l®T 9 iM J, R 9 fFf 9 tF5f ?R£R 
RR l C#> R>CR R>tt&R Rfes CRC*f W*\ 9 tfe^ <PlCb« ^ fel «l1c»\s 

'oilers •list's RtR* i iflhslw Pp^H ww <ilR5fI>c<p 1*sta'olw CRCR '^ft'S i RHb ’ftc?! 

Ts®r0 wm 4R0 ^%$ $ ^rift ^r c 9 !®^ -m rri «aai?r^ ir fei *& 

<R0t ^#t ^iftob ^r r*»r feR fer ‘5i 9 ft wsafir ®R '6i t j3)*K w 

<Ml>0 I 

9 RER^ C I: ■'wifcva tifey crPt<p RSfR C«feti% rrcfr c.«tPis "siffSt <P's’Jc«il 

(FFfco ’IftR l 'Sufet I 4Fs ^ ^ e t 9 IW ‘iRv ’IW Ol^fcs 9 ftW <iRv C<Phl^C<P 

C^T SffSRl^f ' s TfSR» iR# < # Oi^lffs ’fl^i if^vs S1«1W»lw« ^sf (RsM ?ffe5 
W Rt I 'Q Sffe^RR W C#f 9 ft«% (JtRI ^? ^RtRRlRt CftRM^sR 

f5^s ^ i 

















































8V 





1. C<p|^ <p|c<p <K.®1? 

2. HlPCwn ■#? 

3. 'Q 'SJCTJ CENT'S i 

4. '0|*«8*4 S ^| 

5. ? 

6. ^W^IW^t? 


1. few vd^dJM^M ^ ^ i 

2. Rfosi <P=ll<l ’t^R <I>I(.'S?3 IpRPjW 'O|k«l1o»i1 ^?T I 

3. «£R? ^Sf vaJtMWT WI 



l. •itolcerltmt ^t«f c^#? 

«ltR < *1% 

«t. xM^cf *J. R«£»ft*r 

i. 

ii. 9 1^*i4 J ll) ^T®! 'oilc^. 

iii. (TF 8 !! ^TlTT 
































^l<1G<Ph 'Q 

Rtm 

i 'S ii i 'Q iii 

’T. ii 'Q iii ^T. i, ii 'Q iii 

Rem 3^4 *i^ 8ft5fa I 

GSlR'® Sffw?r <ilfv»C's ^t'OTTfa C#r ‘flW*? C®TT^ ^Itij’tt^ C^» ^IvsIgc^. I 

3. '& i ^Hgs , o •'i^^l'o wli *^c*m fht R*o*tR? 

*WfcH4»l$>ll *[. M»lMH4»fc»ll 

’t. CjM«-l4»l^>ll C#ttM*l5,»ll 

4. ®«»tMwi ’R’jfhs fi^ET foPNfr ^C^- 

i. c^fasllfk RuRsqi 

ii. c^£Tlfh^ <Jp «l>l>lH 

iii. G<p!g* 1 C£ttatW 

c^t=rt& 

i 'S ii < ii'S iii 

5 t. i 'G iii ^T. i, ii 'Q iii 

1. (*F) *H*»llw>ll ^t? 

0»0 fllFGw* ^®|t C^f? 

(?f) Tgjsfl n f^f^s Wtfi> C^T? <!Mf ^?T I 

(*0 m BRf's wrffar ~^\ »t»i»ui 

ffNt ^t Resist w i 

2. C*lPt163p^t? 

*. WplUH fi^T 41«IM V|Ri^G4 ^? 

*t. fi>Gif)3 QWR|tt*ET^t^«t 
^JNJt^ETi 

^T. f53f A 'Q B-^ ^*0 *lf?R3*T ^pI'St 

W'Q ^jhj ^IM ^fwt« 

^JWJt W i 



ffrU -A t§3f -B 




■^ft-% ## 55 H- W-Jo^T CBiR 











































to <if*wi^ #? *#*o ^ctoi^toi *ito<t cro R«i«m ct^rr 
to i ^tcTO c^rwift w^Pir TO*, c^fartfS to, ^ito wiwiflJ RR®i«h 

< f i *|['OG'a ^ttl ^f*T TOT l ^ RRj« CTO R'slstl 4talC< TO <TO>, 4 *H(.<P «iN*l 
TOjIwi flfHM CtTO <M<I i 
























R'oleri 



*lt& V3 (l^l: 


R'sjI'sh.is Sl^kc'oi ^*fat ’ft?R‘i 

»iftd>iPi*i ■too *im l 
»iftci5iPiwn *i<iii>i^ ^far ^us *n?w i 
I<1W >ll$U>lI*W R'sISfW* %SW ’tt*R‘ I 
Pitting -^uo *tm i 

WW&ft WlftPT RlUllPlWiI ?Mt 1F3U5 *ffiw l 

ql«Mlfw>l <mi (?m R'BlerCHU *H?W i 






























3.1 ^ sN>M05>n 

(Cell Division and its Classifications) 

RSR %?I fcaf?T I <R>R fel #£33' #33 ^^3 I R'ol'SfWO 

RtWf C33£33 #3£<333 <£&$ RMfi* <£R? #% i <7Ft£3t C33£3t 

#t33 i£)<pfo>jM £333 3f^©, 3«Tt "53 ^<PC3»# (unicellular) #3, £333 

wtf^r, nmcsnfem ^®nfw i 43333ft #3 3 tw^ ($c$ 

^PR3J 4<K<P# #3' 3*C3 I 'SJRR '0|<.«1<P #3 £3f3 %331^© I 4£33 3®lt ^ 

3$c<p|f) (multicellular) #3 i 3t33, 31? 3R, f^f3 3R ^©Jlf^ #3 £3#? C^lt^ £333 t^C5T 
i R*il«iciD 43 s fi> 3i? 3tt53 j p»il'G *ju> 4<pfi> 3fa £333 (stl^vtli? 3t R><fl fc J) 
£3w i 4 <k<p# Pif^s fisvfj £3£3> £333 R'»i'st«i siHrr 43*333 £33fi> £33fi> c<pic33 43*fi> 
’tff'F® ^R? 33 I 'SfRR £333 R'»|'St(/13 RfWl^ ^ 'Q # 3fl£31? ^R> 3C3 31R 

giro? WH 33 i #£33 ^3 'S 2|3f3£33 ^7*fC*U £333 (cell division) 3t*0£3 

C33C33 R^lJR ^F*f *iciS 3lc<p i 

$fl> «a^*Uf cm foeHM StH^Tt ~$m, *ll$d»lp|»l (Mitosis) 43? t3£3lRl3 
(Meiosis) i 

3.2 'sfl^tStPR (Mitosis) 

4 ^ cm to sr sfam s^s <rr ^£ 3 *% 3 * cm 43 *fi> 3RR1R* m 

# «*tw ♦if^s 33 i aifodJiPiw WsQrr 43 * 3 t 3 33, srm i 

P^Oricr* i$ii»iiteti»re 43*3R m fastfws 33 i f35tf#s 33 

43 * 3 t<^ i 31^33 G 33£33 >11 ^m 43? <r 3£3 c^ioiimr mu, m 

DNA-43 Wf 3t£3* I ^ £3 3f33t£*t 43*^ 3t£3* ^ 33, 3l^£<M£3<l DNA-43 2fR 

'oc^PlPi ^r^SJ- C^tw ^STIt RRI ‘iiw R'o|«t*i'Q ^TI fa'»l'st *1 2t^5 

#RR 0t^t4l« (somatic cell) m «ltW <5R? f^sRfFR WT (RRRR 
RfWT £ft% <4^V gfp«i <1R l 8tt%r G1R(.<plw vSIvbgi^ #1% 

^C*R 'ol'er«P (R5R: ^f^S, ^?R ^Rfi, WT%T ‘ s tf$T, "g^pT 

^$iife vii^d3iPi>i stf$m ^ i f^zi% $%r ^ g|t% ^#f wm w« 

(£1 SRi?R f^ol^r ^?n 


*o*b 




























































































I 


R'o|'8r*i 

3.2.1 >ll$Cl3|fic»H! *NfcPl^ 

^Ci3ll>l>l «>!* fi'oleM 4<l>|15 «lRfte>s| <tf £tto i 


(tV 


*H«'Stolw >l!$d?M>1$Mf>l>1 «f<K ^cSr*HerC>M fasl'&H 




^51 twtW'T WfC 5 ! G<PlC*)3 ' 

<#?I l ^*$3 WQ 'STltcSlta^ fa'sl'SM 

<F<rt ^ «ltw, W: csrtw^f, CSlt-wGlCip'St, c*lSltt»er, 'ouHlc** ciJwlttp* i 

(a) Czllwsf (Prophase) 

4fi> >ii$tBiPic»iii £W *Nk i 4 *Ntar m»i«*i fifclstow ^ <a*w®?T5j csiw 

*ttft C*fas i ^ Wf T5 ft^» WftT® ^#5 ^ C511§T , *!k&t 

^ i OTtfSfa «r<3ft^ c t *rcai ^«r <?Nt ^ i 4 <#e?t c^lwlostto 
wciBifltou «i*/hR hjoIm 

voi<i*viT?f «n^5t?i ij'cti? ^R*ijt , 5t e f s Tt <mi ^rr?r »n i 









CTT&tOTW 

■ t^llSi 

, Ti^5T3i®r 5 r 


N^>c<ph) 



'SiTpSliJ SjPfl 



OTffc 


(<? t m i sr^() 


fear 3.01-02: csffwef 



































































<?8 






3.03: csn-OTtoar 

(b) CSft-o^i51c.«pe? (Pro-metaphase) 

4 4t<Miw 8Wr to fctewiw centos ^ C*q[1^W» 

to®T <n«fi (spindle apparatus) ^R> "P i l^f^T <ic«is ^ CTp 

1^«Tf ^1 (3>fa a|lRW»lll5R\5ei %?T fc®f? 1»|®«1<|<,ttHI «^cil <£& 

Csj^ (?|^ 'opp *IW fof5, <4 to^T (spindle fibre) ^“TT i 4 *tffc?r 
M»l«lterlt>W WMjlftflM to^R^RT ^ i fc 4 jflWlM> 

«ilW e f (traction fibre) ^*Tt "P i c^lwlostlws ^TlESf ^ '®*'? , Jpi ^R*ij$ <4 CIS 

c#iwiwi>iH ^rr na \ c^iwicetivi^it $ ws w?r to^s i 

c^tc^ R®Q»«ic»m RvB^ih »i>i«h « «w?f i srttotwto^r 

RW f^S$ (7lf^8«T ^ wgc>o ^3R**IR ^E?r t£ W (7lf^Q«T ijfiN' &lsfts> 

csiw uftr Rt^Qvs p i ^oN5W-c?r tot i 


(c) wuIwbj (Metaphase) 



pi}W 





tfear 3.04: wUlwat 





















































































<#iwios?m 9*\m w t^% w«m (^ c^ wiiot) w«rtt 

<PW I *fefi> OSPlwICSTlWH PldBtfall* 'SWOT «*R5 Tjfi* CSTf^t ^C<J 'oi^jytt 5 ? "PW I 
4 *tfter (tflwlo&rl^JM c*nfct «w ^r 1 filW cytcsnwicsw c*l>llflta ^ 
^rtwt to imr 4^? ftwt ^ ^?n 4 c*fa preSjiPrtiteBr R'oI«m ^ ^ 1 
RSIsMlH «>imh ^ ^Ptff t^[Ro ^ 1 

(d) 'flUHIt** (Anaphase) 

8lf^fl» cd*i«iwrit>m wwjifriik ^BW to ^fer, to c^icvlfiSvb tom *tos 1 
4 srf^ c^iwllUvbw *TO»r to 4 <t# to - MCtBlfaiiN 

WI gTO 1 CTO*|pit t^% TO*T cTO *|<p*f?r (^ fro TO CW 

1 ^sspfk oa»lwk®rN’J(.«ila ^ CSJf^ fTO* <4^? ^tf% wfc C*lf?r Iro* ^rst^ 



to to i *i*m c^iwiC'Sriw?i c*if ^wwift to ^ 

^it^t ^ i <TOjtfiTOJ w«im ^nft aw^t v, l, j m i-«*ra tot toi* 
*mm to i ^nro c^&lwflH*, *iM«lsn>if3r*, «ulc^!t»i^ ^t dSwiCHflr* to i 

wiwiwiwd ^ ^facTO to i 


(e) u>(.«ilt«pet (Telophase) 

«afl» 'siWite^ c*tt <#?n 4TO cTOew ^rt^Pit 9 ^tw 

^51 CtflCTOI^jtTO <#T CTfeR *lfo5 TO <£FR ^ TOM *M*t TOi 














































































- C^Rijic^rsr 

— 

-^■^51 PiSl<p*lk 


Ito 3.06: tSwiww 

tot ^tf®c?r fto ftfcfoiiia ctof®to tot ^ i toisvQeitFRr ^niftoN to i 
to tofimm otw? to to, wt to c^to to ^stto 
RSIipiih tos to i totwt Q&U& *tos <5^v to' tor wj*lJ to?t to i 

c&Miwet *ltoi?r c*ict f^% wr <*rc®t*M3fr wtftoto ^ wt^it tot to to* 
tot w catotto tot ^ i tocftsMw 'sntopmpto tomto to i wt 

to ^T 5 f$I Cto (daughter cell) ^R> to i 2ffto (,w f^RStotto R^l« to3«T totto 
c<phRlIiifi> ’Ic's^ >i(.'sl Rc<p tot ^ C^lca* ^toC?T 9 t€t?T5?r 

4 to to® to, wr ctofi> ^bw ®m w to' 


o 

*Y 



Wl^s^tW 


: C>IWjlftolM« wto ^IM ftfto toto celOllierllM 'SJU55T to*f i 

skilled ^‘'ito't: to ^t ^®t, to c^to, tor, tom, torcto ^®to i 

*tto : sm ®titot fcto wr totww m*tm ifim c#iwi»it>w 'sn^s^r i <sto 

C^ltolto 'SRJBSTI tflviH'elM to &e«H facto ^MNIPT 

to i toft tort ctoitoto ■5R?55f i torc®t wnw tofl> fto in 
^®t ^pit 4to totcto^ c#iwiwit>w "sn^, *tm ctoitor mto to 
cto to?t ®itc5 ^oi to i ®m to* to "^Ptf ( to s fi> catotto^ ®tm ®r*m to 

<atotte<r i totoi to* torn i ^tootrm ®tms to i^*t tom ^ttto to ^ 
























































































^®t to "sitwr «£i^ ^to MS to siHwSiwR}^ »lc>ilcflrlt>w ^5®r 
wi arn?®*r toS MS tor fc©t% 'suim»ic*iQH» c* it»iiMrit>ui 'stcpt i wt 
sttc^ *rM MS owsit ^r ®tor ctSt cBwlwRH*' ^ M»lwlwic»w 

^evssi i£rs|S ^iSc*wtc?r ®rtfct ^t ■*mG*r tor »rr’tt'a i ^i$»ic*r tor c<phfi> #t ®t 
iw wtfljmt c^tctr w i wmw '*14*1$ uiSiura ^ntS Son ^?r i 



fi>3f 3.07: WtSlNlWs 'Sl^-HIW «GlC*p$t Tfit?f Tj*tRH ^7?Tri CsplWlfiSWa-d 

ttcpti esw vsiw: cnGiwftK ^wwGrwfdH", 'sijit$lwf$<fr ^«R cSwiwIdH* 1 

iRR <fl4»$«lt4 ^HlWSt *PlR C^ICXlMR, toft CMfS^^it^ C^T Wit 



>iHcviSiwf^, 'oijic^lwf^ cSwlPif3H‘ - bNlS^ i 4 ^fs? *r*n?r (tojjttoR 
atf®fS ca*fc5nraR 4 >ih'oIm ^ ®kr ^c?r ^mr ^tc® 4^tS ^rcn <sr®t 
iwts <OTfSw *tos i to *mr <to§ttotiR ctSt tbr wr i 

^rmr c*iSiw®r ^rm ^^ts csMwic$?iw<i >icvb«ic^ MS c®tS ^ ®m 

®?r, *rfc© 4^fS «tC5f 4lfe® 44^ c^lviifSvs i vs^r c^Kf rct, cvi&lwfHH 5 y»l«l»l>i 
csfc® alt*® <y>l*i!fS\b ijfS<T <&*& tof®r v ^rc®r <?R3>? ®R wujlfttoH 
«Tfc® c^RIIScvso $<p 'sfcmw i WIR c^rc® *ltt*R Mc^ <*Tt®r c’rtijlfsRRMMS 
*iM«Si«f3r^ cgwjsfm ®igyi®iw to® ®bt cto w (MfSre? 
(Kif ^ l tos ^st i 'auio#i«!3H‘ « t&crflwHH* c^torfcEfR 

<*ft® (Mflta ^ *R 1 ®CT ^SCrMr J «*RS I tosT ' 5 TC®T l <*RR m 4 ®?R 


■stcpt 4®fS ®rtSc*Mlcsr 'to ® ^ocG^r tor •rwe i »iiVk*R tor m»IiIS 


®t to «iR? ®RtoOTt c«ic<i«i ®?T i c«ic<ic 5 i 'oi<i*bR 4 »ilwer ^TtfS <P< 1 C <11 

vst?m ^»rr ^rtSc^* w« 'srcpr caltow ator ®® i c^R *rt?r c^tcsrt^R 
^T c^RIIS® csrSt^psf <rt Pt*im c^h c&^Ht ctt, ®R ^Rjt ®?r i 


^rtt-br, i§1<iR*iH- W-ioTT caTR- 






































































































befell?? cro r>b|i8h sHmm ® w?f?%T i vtedJiPi? samm cro fa^iww? 
?rot stf^ cro?' <£rw wWsftwc?? ?wro witi^h « *if??w© wij 

?fw to i 4 ? tot ?^c<pi5l #c?? faft? 5 wfr i to <^c<pi*}) #?t: wi^totj w?? 5 to 5 ^ 
cro (To? 5 #?? ^ wc? i to# c?ro^ w??t? wi$ci3if>i>i f?«iww? to ^ 

TOJC? *$ #C? *tf?W© TO i Wf*H'©>^w© TOT TO® TO?, TO# CSlC? 5 ijjT>, ijfij (SIC? 5 
wffi, w?fi> To 5 wti#, ^to cro?' tow cto© totot to# c?ro to 5 

TO# #?■ (C?TO: W^?, Sfl? 30 l^fWQ? CWt?) TO® ^ v ®l(.«i<P TOT TO? 2tC?Tl^R I 

R j *'5 c-’ifS J if'5) TO i <iftt ^fa? 'st*u TO? 5 # ^R>? '©!'*£? TO 5 , J i? , j[c«il wl^ 

fa'»|'s?«nq»*i TO <ro? 2if'©<il? R'olstC'i ?f? TO#? ?TO TO? TO? ?t«T TO f?§, ^s? -TO 
40-50 fro?- WW? WTOOTCTO W?J £k?|et3k TOW? 5 C?TO fcsf? TO 'TO' i W^cMto?' ft©f? 
WWsJ C?TO CWfcTOWtCTO TOW 'S ^ft’t'f TO 5 ^ ?? 55 T TO? #C?? CTO? ^J'SWl'olc? 
TO To i ?$#tfTO StH 5 ?!? ?? x f^f WC?, Wtc&tfTOTO wr TOW SfWTO Wfw© TO TO 
WTOC4IC?? TOW^fTO?® *ll$Cl3lf>l>l ^PlWT TOT ?TOi WTO W}? C?TO ^? 

WWT #?CTO? TOTOT < 3? e t ?5TO *ll§Cl3|f>l>l W*rfWI f? 5 ^ fwf IrHtW? WTO ?TO? 
'©lltpph RPR? I 4TO C? 5 !? f?*R> ^C«1 ?fofrlfTOTO TOIJC? TOTO *£?? W51 Wto5|Picto TO 

wPralro w^ifro top # 5 ?to? ^? ?n? e f to to i 


fi&v|l?, ?TO? 4 TO?tCW? TO WtTOT TO# *#f^s i 4tCW W*4NR4 C? 5 !? IWStWCTO 
TOT I v#yj|f>|>| C? 5 !? Rvolwr 2#?t? TO# CTO Tjfi>, # CTO W?ft 4WC? CTO? TOW 
WTO TO 5 1 #*$ CWf? fwafw? filt 5 ?!^ f??%© TO 5 1 CTO? ? 5 T?C e f 4^ %IW? TO 
CTO WTOrfWFTO C? 5 !? f?TO? ?TO TO 5 1 4? TO fi^W? ^ ^? <£W sTmt# 
f^WTO ?5JtWt? TO i 


TOn? CTO <sfc WTOlf?? 5 CTO R^IWW?^, TO i TOTO? C?W CTO, 

TOT? C?ft#?t% (WfTOlW f%?W C^©W%W©t ?TOt? CTO TOW®f "TO I ^glfw 

fwro wjrnr? cro b©fro tow %to tot toc^ i w?i? wcw ?w w?, 

Wlf^tCTOt Wl^wc?? E6 4?? E7 *llw? ^ fw? (il'SR CStlt^T TOT, W CTO 
fW©fW?f??WW CSfri^T WJ^^TO 5 ^lhg) v © WC? 1 ^?TOT CTO 1w©tWC?? f??W? '*&> TO W? 

■?? W?t^5p*t? fi>^?t? I WC?? 5 ^PT? 4 ^ fw? CTO? 5 CTO?? fwc?? TO? t?#fW 
RC? ?l? 4?? CTO?? f??W c t? 5 tft CS|lf5*i W^c«il? ? 5 tW ? 5 ? TO? C?? I ^R> ■?? ?5JtWl? 
CTO, 1w?W TOW? i 














































































































CTO R'ol'st'i 




to® toto ®imm mm to? <?r^it ®vic#i ton® cTOi tern, $* 1 ^* 1 , 

*ro, ®®, to? ws% ®<k aicto to to® ®rc»i^ ®itro ®c® to i 



wF©TOf 


®tW: to® ®Cil®W TO fto TO TO 4® 4® TOC® *H$Cl5lf>l>l CTO 

totro® to 4 ®fi> ®to<i fdsr to cate frTOim to® tocto i 


3.3 RuiIPm (Meiosis) 


toif^toro^^n^tolsm^mtoto'^ii sn»mm ftfcfoiiicTO c®tc5ncro 

*tf3®w wf® to to 1R'»i'stc*i ^wito ot ftSIsnih tos® to, ItfTOtcs to 

®rt to t $ c®tc*i tote to i to® to*u c®tcTO5ftcro ®?*ut to* *tftet ®ro 

®tC® i TO ftto fSt 5 ® ®® TOft, tolf^R toro TOfi> V||^C4I*I CTO 5 TOft ®T*t®J 

cto *ttrot to, CTtpro ■sn^tTO ®ic#®*to 5 c^tcroro TO't to (tos^ 

DNA-TO ®ftet'8 TO TO to®) I ®$ tolf®CTO 'TO® TO ^PPJ®® fteTO I 


5OT f4»l®H 

(gPlf%5IW^) 



(n) 


R'olf) fonlWM 

( 5 PT f^olw'i) 




t&ai 3.08: tollTO tel TOW W 




















































bo 


'ShR'fcH 


si# TO5 fitanFPr c*? *il$ci3!f>i? cro R^m cTO*JP!t? cTOlcTO ??*ljt 
?*)H *llc4 i i$?? y oic*Il # i @mm<i "'SRI ?l^j3»lf?? C^l? R'alew ^T*lf?i^l<i I c*TI*s 
^?t? tt° « ft ww cTO? Phm« »h ^? i ?f? *fr cTO^M? ctoicto ??*ijt 
CH*CTO« (TO 5 TO 4tTO wl^ttfe CTO CTOlOTO *WW #?fi>? Pt^WlPM 
TO TO I TO ?*?, «*M»t #TO CWTO TO* TO? CTO C4>IWlOTO ^R^Jt TO (4) I < 3 ?« 

c^tc? GsHwit^N ?**&t to ?t m^k<u cro? G^iwic'Sfiw ??*iri? f^r i ?f? 

8|f%fl> #TO #??W 4TO TO5 TO 5 ^PT 2if% TO 5 C?fa TOMU WT C^IOHC«r1>l 

?**&t ’stem fi*pr w ?tro i ^rrsrat wrf?, c«i>ictoto #cro £TOf% torero# fro to 
TO I <MOSt 3, @KWf ??*BT 1f*ft TO *ltTOr TOTOi? TOJ *|R«'®H ?d> TO i 
cro^ t?« ft to? cto crotcro? *r*(ji to^, ^ #?? c?t?roc? *u « ft to? 
(3TO? Iror To 'Sfftc 5 ttc5 ^Jff^RTO 5 

CtflCfllcetN *IT'Q?f TOT I t 5'olw ©rlc*^ ©fH ^1^X141^ 

crotch ?**ijt totoi?!? to^ 

*I|C41 ®f*1*'l CTO TO* 

fsfaCSlft? vBlium fw? CTOT 
TO 5 ??? ^ 34*J ?C&, 4*1? 

CTO? m# CTOtCTO ?**&!? PT 
vai^lc4 TOtPFS (n) ?Pf i ?*l? ^ 

^Jtsfc?^ CTO? Iwf ?C&, 4*1? Pf 
TO**TO f^SfCW (2n) ?C®T i ^*ffc 
fTOtf?? CTO 1?TOr? ^? ?pft 
Stf^ afcfrffc? £?Ptf>J TO’t?TOt? 

15c 4 «nw toi 


fenfSpt 


f®?T^ 


fenf^w 



%?IC?5 


3J13C?I\5 


fi>si 3.09: C4t? ft'ojerwtl ’sU’flW 


fTOtf?? 2fTO5 #TO TO? CTO 
?T «fttPli> ^? W TO? >H^MTO 
?tf> i ?‘ S $TO 5 vSTvscn^i TOfTO# 4??t^?C4?TOJ TO*^a 2tlf £ tTO?' > 3TOtC? TO*f®?tTO? 
TOJ frotf?? ?C& I TO 'Q "TO^tf? ^tro? %#CW ?I^CTO (TO 5 ?*l? "5Jt?fCW c?$^*t? 
■^?, 4*f? wf^C’tteS <£\ *J?TO f?TOf? ?c51 

frolf?? R'eUrwn w cro’t? »t? ^i? ^?i 2 f*i? R^ietHw sm 

frolic R'oler*i ?t 4?? f?€l? R\»|sr*iC4 %®t? Irotf^ 5 f?»lW? ?t lTOlt??-2 


o$b 


























































































R«Mi 


8N*r fi'si'atwii *ra?r wlw wlwlterlwii *H^wlwii (4iwlterN Ufa 

wfa '#*tw ^sri ftSfer R\»|bm( 6 iiftdsiftcwi t^lwlwtm *rc<tjfir evtptf 

Hph'i'l "3^ *ffl I 

^l**M 'SrtCTf "SllCTf W a*tCTtOTlCT?r *R**lJt CT^ ftOT *f3pT Sfcffllw *ttW I 

BPH: ^JtWffST l fl^f5 ajerlfw Xenopus tropicatis-GR uylwlcwh CT1> IsflC'T Xenopus 
laevis SMI's* i nk«un RR>* ■'int'u* (CWT: 1 ^) Of^tCT (bm*u.«pIw 

*i1«|R4 ^QhI i wic*w ^pra 'aifowl *tfar Ripim <MH 

B(*U Slviwi *3^ srl 1 ® nut Pi*., si^iR* PRW^f ell's ’'iPtapH'S'slw ^jPj <pR, *»I«H ^T vitolm 

'5'i'il^'i^'otw m i <apw^s "Pl^ft (.quit's «i*i**> i 

wlwlwh ^t tHKflfS** ^T*P®t ^*?lt '^J'pt'Q 
'SlM's fcifiwu iJM RwlPit^fl ti|*»$*<iwi 

' £ T^fl» '0 )<ji1*i I Bfl*T ^BT <*T*R ^R**T 
B?Im Rttllt5iC»M 'SlftOBT ^(£«m 3 }Rj 

"^BT ^llw I witfll eMR>* n»w «m^s 

•$« ^S|4 -*ii+*U ®<41>W ilW^&T MBdU «lll^, 

'el* $*l?ri *lRiwH sjfoPisi'B ’iRro'^^h i 
sMf% ISc* otw, w mcm w 
csft Wfo 'irawt-n ?m w *tiQas <?TQ^m 

ws| *c*«, i wlwl ajerlfwi s?Rui* *irtT 

fctffcir ^ ^ <&m *)Rmc*i <tw 

Tim toPi^j ^ibh 'srcw -wmis 

^ I *KFI ttBIt SMfe&ft *WI <||M I 
^ ^ c^tBtf sMfa* 'Shvr* '*IWi Mmj c#T 
*I1CT, wk*il HfflwH 1( IM ’dhsultflln 

•it's! l^Pf^5) ■vlwl *lt ^Iwl *iwj ^IMfl ^i*hil« 

wPti i^pa ^|pt, T5f ^ w&s wn cfe ^twi ''stt RwIPh 

'Sl«3 Ibm'Ivs ^*#31 ^^sr alsdlwiIBw ^*1?r^«i otsi 

ifllt-M PFDff RH<i ^f^ff OT talf^PT R«l«?i ^l«qwrit's 

Pitem "^BT Pi W«. I 



derlfs Xenopus 
tropicalis (fare) <£TO Xenopus 
laevis (ft*ira) 



































1. R'ol'sri 


2. Worn ^r? 


*Mlq*l4 0% 

1. ^wlPic^ RRjfj BR?'© Bspre; ^fat ^ i 

2. aitedsiPw stf$m 'siiwiwi ^ i 

Sl-f 

l. wli *Ctt' 9 i RSls|»?iHfI> «(l < ?lw ^5 "^5? 

C£tttW *. W&lWSr 

^t. ^r. d>wlw«r 




2. PlciilPn*t*t ^twf c^tw— 

i. ca*ic*itwicsRr 

ii. ’SJtSfcFS ’IjIcwS frsf?T ^ 

iii. Pv|R>“tl e i'sl ^®rlii 3 |Ig<p 

i 'Q ii < ii 'S iii *t. i 'Q iii ^T. i, ii 'S iii 


Bwm '3(lc e ll« > 3 « 4 g|wt?r ^<T I 

3. A (Sft R'ttl'fltW- 

i. ^I^C<PN 'Q •i^'T ^ Wl^l ' 3 TST^f c f ' 5 P p f^ 3|lc<P 

ii. C^lWlC'Srl^ ' 3 T°'^iTt ^C<plG*m wfc «ltW 

iii. (a j lwlc'stN 'sitat f^stf^® ^ 




f&5- A 


f53|- B 


*o)b 



























R'oi'sti 


'bvD 


to* 

*\ i 'Q ii *f. ii 'S iii 

’t. i 'Q iii *. i, ii 'S iii 

4. B fam R'ttlefiHJ A csfc^ 4* Wf- 

**. ^*Faj #c* c^iwit'Stiw?) *. c?tc*itoBficsBr <?m *1* 

«t. ^ *. <wa* to 



**. vj|^ct3if>i>i CTWftr to? 

*. totf**w 41*1^14 fallen ^it ctrt ^to c*r*i? 

*t. ^to** b *iHto *iQ4^h to-*jWtf *** i 

*. ■»l^'o|w *T to?T #C* ^WOt W *Tfc* *>*I 

















































sri% ^po *)e»l«il *<pc»ui *I»iI*iPi<i» fafosil *m i 
'fiPTC' fifoflls '^1 <p»imP| 1 *l^?r adc«l'H?*i ^8 I ^iftW *I%?T ^ %^' 5 T I ^Bt TSfiFf 

4Uliifi4 TO l^lerl^il tefa 

^*w i 8lt% R»^l 'oi a i5 > ® f 'oiH'^ ^*w ftr%> ^Icwt wios *ilw 

i #^r *ifii5HHBr tbpu «iiftj clem ^r, <?r *i$?r w^j ^stw? cticti <swro 

vsfotns ®H«& I'i'^a ^»<k.'o ^ l <sm foi?i wiIotIwI ^*1$, ^^Hl«^^IWt<*i«ilwl»3i 
(Bioenergetics)-^ ^Un^tT i ^ W*0ttS :> Mc < P «i1c«i1i>*<i 1 <t><(1 



















*><t 



4$cw mm-. 


sim "*1^ tepr %hm (atp) mm mm *im i 
>i!c«iM»Rtsw sofem ^m\ mm mm *tm i 
>jit«n<w«iwt tjMwiPH TOH?r ^fwr mm mm mm \ 

• j ilc e il < p j i?'C8lwt^' £i'ohc < P5i ^fwt ^fat mm i 
^iwi^wwprt #?i?r mm ^mum mm mm \ 

i ^ 5 h ^jnjt ^c'® *im i 

mw « wtts i pm^ sjm'it«^«ut «n^ i 
^Ic^l^sCSW' ^ 1 5pIW?r ’SICTJ s §®l*ll ^C'© l 

>i!m!<m?73W stfmft cshwiPm « ^rm ’if^r *tm i 

W voH *tfHw ^sc® i 

9T|fg Sj^gffa 'Sfisfl't*! 'smll <PSOS ^ SfiklS £|f® ^RC 

1*Wi 


^RT-S), S)^-io^r C 5 ff*T 


































'b'b 




4.1 « ATP-tqif 

teR*t% (bioenergy) fen C^tWt ^t i 

*l*fNR»lw *1$* ct *R$st went w? to, ^ ^t ^hw 

^3<r m*iiiiR* w % >ff*opr stt*® *tfe aft to*t 'sdar i 
•iRw^t C**lE® '*1% ' 5 i\£t^ <PM, ^R^vo v li®C < T l ^<P^f C^lt^ 'S| r U^(.*f *rfroRfo <PW, ^faTf ^t 
toss w «ro* c*tw <?ft ■*!% *tf^?rc*r faRui cro i 



ft® 4.01: «|JlTw»tHlf>»H vbft*RWtIJ«l (ADP) ^flW *HWl5 (P) ^ «Ulfc>Wll>M j3fc«RW> 

(ATP) *tft® ~3$5 rmfa Oft 5 ? W<|« ^Jt SfOtfSR, ATP CSV& ADP <3 *RW5 

m w#r *t% ^ i 15 ft ftlsRiT wro «itff i 


DNA < 4 ^ RNA-4^ , 1l<oR<P "^Tt ' 0 |jl(.'tol*i« 1 1 4 ft 4^ft> *'lftual(.'st*l C^f I 

are *iw *fft '4I4 hRW> nftMiet ^ptfir wj ^i ^c?r fcoft to 'ouitewiPM i «ull&wif»M 
^ m$ «itfuw*c»i areft, ares f^ft irws/^rwi^ aftns apt ^ tot 

®Ul(&MlPM >IWl*MWl» (AMP), 'aUlftwlPH vbft*RWS (ADP) are? «UlliwlPH Bft*WW& 
(ATP) «1&=T l ajvsfire ^ ^sltfs <J%?i (tfW "Ift fa® TO I aft R&llH TOt 

*RC*pMftc«1*t s T (phosphorylation) i ^IPTOare fatf® StRretTJ, *R<wS apt ftfsTO ^ *1% 
CTO TOS ®flPT i aft RRreH ^ fo*RWl«ftc«1*H (dephosphorylation) i $WP<lJ, alfowM 











































































ATP ^<$0 «P^Wi3 £[t*f 7.3 facfltojhEi (£fl? 30.55 R i C«ll'g«l) ^ Wit *NW I 

*ito*t top *r*k to to 5 cro? ^«rt ^cn *ifwfSfo 

witst 'Srt to tot coffer wwt >n$d>i«1$tii wr sttto i tow $w*]H 
3at*rcW?' i>ic>bvi (iiw^ tom £wt wt, to? to tot *$$ %w?m (<mwt: $to) 

?t CTOTt W*5#®tel%T ^JT *1%?? ATP-Wt WlWfc «p*Rt TOP# tolW Wit Wit l 
TOt?, ATP-4? sW*lf*H> WH C&G 8 <71 *1^ W?T33f, C 5 ^ *1% tot e?h<.1C*S 8|t^ t<sr<iPi«p 

to wfo, wroto m?:tTOT top wrn wmt to 5 ■^wt wit, ftswt 

(TT'S?! W^ 5 ^ft <Fil, f^Pl? <P3l C^IW 5 RlPl-<PM, life? 5 CSlCT 5 2iWH, CIC^ TOWHt 
$><p ?Nt CSlCT 5 ^[ <pw (.iw? £|R>f5 G^lc*^ •*<iMR < p y oil?) v s*i <i®tlo Wit WI1 

wrat <m wit? ^t wto wr, <m$ w*t top to® ■*!% wit wiwuftw^w* wow 

Wit? C^ 'SfiSt ^ CW5t C®TC^t ATP fa®f? "3? l '*1%? Sicol'st'l TOT 'at '5[|?|? W?S I 
TO?? WO Plw '*1% to Wit? <W5tTOl <0 <?R WP towto Wftfa l ATP ■*!% wit 
TO?tw wr TOtwr ^iw wo RQ^iiiii ’ift *m«l* to i <4wo atp-<tp to? 5 w 
?t ‘*1% '5ST (Biological coin or energy coin) Wit TO i 

4.2 *il<.®ih>*KZ8|Wt (Photosynthesis) 

?^5f 'SfetlS £?f*f^J TOft W Wit *J<ic«llC<M ^‘'itoTOa ? 5 to ^-'0|S!|l^ 

(C0 2 ) WR *ltf? (TOP <Pltoft^t> ?t WO M? TO I ^BT “Pltol^S 

'stl'®k WO fcsf? TO?t? 4 srftTO 5 ^TtWtWfSXSt^^ (Photosynthesis) Wit ^ i ^ £f%Wl 

wmito ^*ito iwsto wt i ^er ^to si^s wo tsftst tot to «n^m 

wo gfcotsto 1%‘®tr#t?r sil^n wwr <?*<.'© wo wt, ^ w® 

ww w©m <m \ ^to *ito ^ wnwif^ « wopo #w^ 

^OWtWOXgW^ WO 2tWM% ^‘'IWt^O '5Wt: CiPlwlf«P«l, ^twt, *tlf^ W^T Wl^- 
'®i«|Ir'!9 i ^OWtWOXSl^ 4 ! 5ihl?iPi<p (biochemical) (?lf& tflWf: 


6C0 2 + 12H 2 0 


<3>IMl(iM 


C 6 H 12°6 + 6H 2 ° + 60 2 


w»m csiwito 'W?nwf?cgR c t £|1 ^h stwt ^wt i ^wrsr 

wuw *n^ cnw to w»m wwiPH ^ ctot ^t wrat?a^ 

wow wi (TO 5 co 2 «wt to, '*0 wwito QPiwtonc* c*ffw i vw *nto 


























































































b\r 



ffeaI 4.02: 

C0 2 Si^r I <ll^«9C®1 0.03% <#TCs 0.3% C0 2 «rtt^, '»1^ ^TSt vSlvBCH 
^ \§%l <?lt3> wf“t I 

«ife|G'sr*i ifRv <#t 3 ilc°iH }; >i\tSht c Hl \5*|'Sft'o (by-product) i 'Sr1< c t-R'srk c t 

Sl^It (oxidation-reduction process) i 4 3 0^1*1 H 2 0 'Stiffs ^ C0 2 RerlRi'o i 


4.2.1 



g^lt 


sfm\ i 1905 $|jl<p>uH 

(Blackman) <4 SlfoillM 1 ^ '5f 5 t <PM*I I *Nfa ^ $0=11, '0|1c®l1<pf*i v »^ (Light 

dependent phase) <*Rv 'ailc°il<P (Light independent phase) i 




































TO <?m 


4.03: i!ppfi> WPS cTOt 


(a) 'odc*il < pR'on *|*fa (Light dependent phase) 

«nwn»Ffcwi 'Sri tot i 4 *tffeir it ffe 

^?r i 4 sUf&m atp 0®ulfcwlf*M nadph (Rerfiv® to£h 

■v5l^t^f|s\g^v5 <M(.<Pt>) i£R^ H + (^OSalcetl wiliM C2tf5*l) I ^ ^il^sRvs *|f$ 

atp-iw toj ^¥s i R&iiui cjMwiRH tot to i «Mwifo*i m 

TO!<l>#iR (SiTO' (photon) (TOT TO ^ CTOtf^© OTlS^T CTO *t% TO ADP 
OaUlfewlPM vSl^pTO^) ^SR *MW> (Pi = inorganic phosphate)-^ TO ffifS TO 
ATP ftsf?T '^T i ATP taRs ^ alfosilw <pc 5 I wl* |$(.®i "R (photophosphorylation) 
TOT i 


ADP + Pi 


_^W_ 

WlMlfo*! 


■*• ATP 


CjMMiftMil TOlWJ <#T RtalRf'0 TO « $W*JH ^*t?T 

^ i 4 s|%?HW ’llRo ^pcoHIs.Pm (photolysis) ^®Tf ^ i 


(b) '«>ilt*ih» PtatTO (Light independent phase dark phase) 

TOM> Raw *rttar «iiont?r siro 5 totsr *to5 ^ti, to tom ^TOfro's ^ sifaft 
D'U's i <il^'a5C e i^ CO 2 *l<fn«flT ' S RI c<pIc<i slw*t <pw i , oilc e nl<p froR ATP, 
NADPH ^ H+ 4TT TOTCTJ TOTO *T<tar C0 2 TO 4lwkl^C,l3 TOfa 

'US i TOf C0 2 ftTOFfa TO*W 1I N* Wt TO^ CTfljmt TO5 *JMRh W, 
TO « ’TO W ^ M»*JWPUllH <TOs ftTO 1 TOTI TOJ £f«R ijfihT ^IlMlHl 

fro (WQTrfTOt 1 

































































So 




h 2 o co 2 



ffea 4.04: « 4iHlw4 ^ 

(i) <WMRh W4t C 3 (Calvin cycle C 3 cycle): C0 2 ^<MC c t<r 4 «lfa*NOT 

<wmRh-<?h?r «w *raw <wmRh w ^ 

s»jhR>i ^t?r 4 «ilR^»lw<i ■'spu i96i <?rt^«T i ^ 

■*l^T fcsft ^ sm ^^iift *n< 3-4»i4hRPN> ^w\ *\$ 

vSl^nc<P ^teT C 3 i 

(ii) ^JtE 'Q * 8, uh> ^ ^t C 4 «rt&*W (Hatch and Slack cycle C 4 cycle): 

M.D. Hatch « C.R. Slack (1966 ^ft^T) C0 2 R*rhlt‘H ^ <«rc*ti» 

^PC?K l ^ sm ^Ttft 4-##t^ «l*|lMl 

c 4 *ifo*w i 


C 4 SRsci '$Jt^ 'Q W s»JhR»*i W *lRi>lPi'a ^CSs C*NT *Tt?T i C 3 Sfvscns 

^-Hlil C 4 ^%7t *1IWl4»*1<«|TCfcr ^t*T «Pr ^ ^*H*R (tift I ^t*jWo ^t, ^W, 

'oi'oN xihetl'ok \5(vsn, "^JT '*IPT, 'SIJW^I^IPT ( Amaranthus ) ^'oilR 'SFsc.i C 4 ’iRolRi's ^ i 


4.2.2 



csMMlfac«n 


’ft^m csHwiPpwd wm 

i£T«[ sm * I <JsiF5ST GFlEHSltf# ^ ^ 

(zm#& *TC«ttW ^ I <£Ri osnatgt^ ^ET 

*ik»ih»»uraiTCfir ^ i *iic.«nl<p*i<tsfa e l' ’*p^'ol ^?n?r cspiwlstR^r RR»*i 


o)b 














































































afp ^ent aWm I TO CTOt ^ TO *tfiW*r itflwlfiM 

*nwr <fl*i'8ti^wn wm ffNt <m?t <*m? j iic s ii<p j i5:'^ <r f wt ht?t i 


4.2.3 *1IC#1l*»KtS|qtM TOM ^(PW 

TOTOam’t gfH^rni tou* ® TOf 3 %r i TO ^ co 2 <ro TOrr ftsto 

atTO% TO?t fc*?T TOlt l Jj4iwl* CtflMlflN Wl*W TO l Jj4iwlWH aUTOt 

•laprar ^*p ^r, co 2 tort wfto aim to <5 to ^ *imj at^g^ro 

TO 1 fto TOm Plj^f TOI TO, TO TO '3TTSTRT Wit TOlTO^'t arftmm W 
^?f 1 TOI* TWlTOTOm TO, to, ^TOt t*R* (m’fft ^“lij^G'ot *ilG«il<M?'£gm <r l' ^tOTt 
^?f 1 m^5f fasmf 'oilc.s'ilt'o *llGTO>l?'Wm e t ^WlT ^ «Tf 1 Rflfw tot *tto wiIotWi 
TO lH ^IWl^KORC'BT TO<3 CTO TO I to? 'flllWlU TOW TOjto <TO TO 
*ltTO to*TO 4TOtt*I ^ TO "TOT, CtfltUlPH ^TOt TO ^ 1 WT *HWl^*1KOTO?T 
TO'G ^Tt?T 1 TORTO 400 ran CTO 5 480 nm TO? 680 nm 
'BIIWlW TOtTOESfr't >MCbCU TOt TO I 


4.2.4 



Sf'otW 


TOt TO? CsMMlRH WltTO??^ ^TOg ¥S$?It £t^tW to aiTO© TOi 

af^tw^M mtto 5 TO? wr^offt1 aM«M>« tolTO, ’ttoftTO to- 

<TO mcTOTOSlTOfa ’ttot’hG TO-<mf*t : TO TO» i atvStWtM TO^: 


(a) TOm 5 aN4<M^ 

(i) ’TOt: «fl TOC^TOTOJTTOTOttTOTTOTOi 

(ii) ^»l 4 *i ^ 5 lt-'°i«ilt'»: ^>l 4 *i ^ 1 t-TOTlt® TOt *ilG e il 4 J '>i?C 8 m c f atftmt 1 >®ltfo ’TO *Tt i <4 
atHmm <m TOJ aj^s to Tot T5it-voi5iit\i9 totrom wit TO TO^ i 

^1t-«isiltw9«i ’ttoffi 0.03 ^ft, to? 4 alfoTO t§to -ivo«p<ii to 5 ’to 

TBit-Tsr^nt® <u<mk <phcvo tot i Toit ^pwr TEit-Tsr^ntc®^ ’itorn ’It'QTO 

mTO 7 iT5t@ 7 iJ C?fT*t ->ilc s ll<P^ls.'C5i^C' , 1^ ’if^^l't'Q w(,vo '5Tt?r I 'sw '®lt-®fWlt^®^ ’lR*<l c t 

^ C^f*t G<1(.^ C 9 ^ CSI^rtf^t 1 i>^|3<1 G^Ig*)<1 '0|S('9'Q g^g^o ^t1?f 

TO WTt^^CglTO? "TO *I1?I i 

(iii) TstTOflt: TOtTOraW atHRrt?r T 5 t<>|Trtizit tom at^tw torcm TO to i ^irniro 


































































(0° C^ram, iRT «tflH (45° CUPRUM* 

4 8|@Rir i>« 1C'© *tfc?T «Tt I J llc«il < P J iSX8t^ c f SiliRiR '®RJ ''if^fw (optimum) ^©f*R|3ff 
22° c*mPrii*i 35° <#<© i ^mtsrr 22 0 w^Pmiwn m rt 35 ° 

(.W^k^ c#t •»iic«ii<P'»i?cg|^ c t?r ^t?r ^sr ■*fln 1 

(iv) ^IWl^OTJW sl^m ■“l^t C0 2 (& WU 8|CTt«f% 

h+ (*i$«ai«M ^rr) *nft c«i^ 1 *n% ^®r <iara^ ^wiwe 

^ w *irt 1 w <im>i <Rw CO 2 ^tijtsi^o ^?r 1 «il'sfo« 

Wf ^#WT W ailMH^KOW RlW* *HCJT i 

(v) qftKHM: qfe|i«nHil W? C^5 JflCTRwrcalTCRr ^Rr *1RT 

qfelWMil W rtw >11 Wl44*i«0|RC e Rr ^R <?TC5 m I W *!%<n?f 

^lc«il < P'»iSKgR c f «ft^ 1 

(vi) *Rt<: CjMMlIWw 2f*iH fc*foRI*t HftcSlWM <*R* ^JWWPRlR i <?IRR 

*|F5T csplwlPH ^rccsR*! <p*h.'o *1^ Rt, Wf *IF5t *|R i «pker$. 

iJlfSos <*RR ^5T5R »lk«lh»->l?C8RC B R 3R *|R i 


(vii) 4l»lRlft+ *Rt<: RR5ICT 0WR, *)$(^IWM >lM*ftib f %*R Rt CTlCTt «&R 
«tlwr *ik«ita>*i<t3RC e t <uhl'® ^5 ^T ^C?I *IR 1 


(b) ^sp^fH 

(i) C*lMlft«l: 4 «IIWlMl 


(ii) Hl'oln 4iJ J l 'Q ^R^lJt: iSIw^lw <pB Rl^©l <£R\ i*k<P4lw ^■N 5 *fFsR cjplc<il(<P(.«i<i ^lERK 
<p*i ®lk<P <u.«i 7 fR®Tl^ 7 T\C»R e t <p*i "531 1 ^H5R m$ ^k’4 csplwlSHc. J i5<i ^R^IJf'G C^f*i ^1 
' s r*tT^?r^t *wm c<iPt j ik«ni<P'»i?cgR e t *iu >1 *ti«R ^f^ijt c^f*i 

«Pr^n 


(iii) HERN: J lk <? ll<l>'>l°tSR e t i>«ih>l<^*i "^T ^®f ^5?I 

1 Rc.4»c«i RI^Rf <^f*t ^ *ilc*il<p*iSXSRrc c m ^ ' 5 P^I?T i 


(iv) ^iRillW: *|U|PRll« 5 l *IIWl 4 *i« 8 RC B fir 9 rf^T c f WT C^\ m i 

^w,ws 4 s^m ^if%m to ^ 1 

(v) «*W«ilVl: J 1 IWl^« 8 RC B RT ^J i 









































































4.2.5 

faro >i<tcbc^ &ro <flRt#pp i 4 fifrsira ajtfiwi* 

31 <R <Sl4C«M TOT C5^«C ^ I frtTO «IIWlMl C^ »1lMH>»1<WfoCTO ^ 

tot ^ i (£i ftfrom ^ to?t ctort cro?rt «a eiftsic* 
&R 4l»H«Pto TONRt TO*T ^faR>® 4MW i 

TO*® *1%^ TOtt 1 3 )toT 3I ^sf vSIvsir 2|1toI*i sN*iPi<p 

*i%® <# e tvo to?t «rc?ij?r tot totot tos® *nor i ctori sn^ w fttro ^ si*^® 
tof® *nc?r *rf i ^imt «tRj %*rc*r ^fl>, ^ ^t?r, fro ^®jtft ^ $tto 

HT CTO, vTO TO^ 2t^J^ ^t HCSlWlW ^Sf <?|CT> CHCS «nf% I •‘PlC'SR, *HCTO 
TOT TOSf Stlf^pT vSlvBWS ^5TO TOlffetW ThTO%T, ^Sf \5fipf 3) HRJ gf 5 ^® 

»ll(.«ll<P 3 1?CTO e t £t%?n?l l <pIcsr TOT TO, RTOT 2 lt% TOT £i*S^® TO 

HiwiTOsratfrofa tom i hTIchcto '»i«>ii*u toto, faro to?t o 2 « co 2 -3r 

toto tototocstto gtfroi <iw ftcro ^fron tor to*t «itw i ^p® ^osh toto 

itt 20.95 ^W 3|<R C0 2 TOTO *rt^!M 0.033 ^W i 

<3®%® « 2tT%T ’TOlfTO ^*f 3|<R TOJ ^S 31 ijfr fro *|folM 

*<mR* *r<tc?i tops® to 13i hItoicto »j ^r ^sf®5T #torcto toj , *i#to w 
i to<jt wtft, to #c*$ (fcfro « sn%) to tocto toj wlroi tos® «i tor 

gj&TO 0 2 $TTO 3R* C0 2 'Ojft l C^»T 2f%nt t«\VS «TI^T <51 ^^0=1 0 2 

«ut^ ^n®T 3i^ co 2 ? fflc 5 ra ^nf^R 5 ! (?f«tt fw i 

^sf®»r c«tw co 2 sJ^f 3R? o 2 W’t 3i*R's ^[sf^r o 2 'Q co 2 ? ct^ 

^l^s "55^ i v®w ^vssdci ^srfw Wf <il^'ajc«n 3) ^ «jjt^ 

^[^® ^ ^8TH^ ^Hspt (?f«|t %?n^, «plc«t^ 'oiNlomw* Hr ^srfw HT^«TTHT^® W i 

nh<Hv»j\a|«i ^rsf’# 'oici<pl<C*f 2^®J^ ^t ♦IwI^'oIm tH^%T i 

^W, (CW Hl^H, C^R, C^Wto, ^HR), ^ (CW 

■srat^r), ^j®it, c*dH, Him fcfor c«t^ Ht'Q'ut i ^ ht 

^>OT V|H<I>I'»^I WI ^ #N«f»K I TfBKfc HHCbW 

Hl>llillH4 St^Iti 

^ ^ TO, TOBf C«^ 8TO 5 W Bt5»f TO=f ^ TO, ^T 3)HtCT C^tCTt 

HJ1%1 '®ift|(.'stl %T Ht I *#T »)l(.«ll<P»l^5l^ e f £f%TTO 'oifticeti 3)^ 

^llvilCHH WQ ^ 1>1C?I^«11 


■jpsfr-io, #^%5pr- ssr-io^r («1*t 






















































































































£lfe?r «||«l4 W»lR*.l4'ol*l ’tfN^T i 

’tftofa ^ ®rr« <ffiotRf 5 r$ ^ 95 % ^«i% 

«liMM>H»l, 1 % 'S||«I|[3h Wt, %*t, C’tl^fe c 6 ^ fe?r, ^TCTff ^t 
*um, 15 * 11 *, wnw’t 1 

*N^: fc* 48 ^T*&1* ^SRJ 

' 0 |'^<ph C<MWl c*r ’fftsf’IM 

-53$ fei w*ma *mt 

i£l^# ’I'Fot* fw <pIg®i! ^NW 

fel ^fTfs ^E* ItH ftcs ^Il>c<p f^® ^ <?R 

$ wsi*[ ^ 1 t* 11 <l> £fm ^t ’HE *1 ira*i* 

<tt^ i5<rfe ^iterfaF c?rctfffe*i7n 

(6-7) '*H>T ’fa (fafa 5 < 1 I's|R5(.<p ftc® (fl^T <Pk«i! 

cwt ’life ^tw 9m 
^faI «£)-^ ’tt^stfe t^lWl^V'S ^** 1 * ^faJ 
95% '®lj| e 1C < PKc <! 1 f*ffa <PS(.'a ^C*, TJvo^el 

far *ltelfl> fef 1 4fafa ffafa fa<#fa ’ii^ife 
«UHt4l^ CSIW ^r ’fife *$$ fe «H«lf^H 

I ifltolwl^ ©tMj '0 |JHc<pKc«1 

9m fafafa fat fe <&& WBw 

'oiiHc<i»K«i ’im fe cB^ H5 v34m> R<j>ifcfa 
’tlffe (falfa 'ST’l ffe 1 

’t^F e i: ^iiwi^h wt c^ ^1=^ <fnt *nfa, *irofl>* fa^ *sw* fe 

wt w faifc ^fatr? wft %r fat *tfa <fa*iffa *r faW fa*fqi*«r 1 

t^*rt^: cq&m <*r* «iiuiif^H ^Rr tog faifafaffafa* RQfafa wr c 1 ^ %r faMire 
CfasjR fat fasftfa *rfaef ^5^ 1 ^tO>lt faW fe ^5fe ^T5X»t 3j4iwl4 C*ffew * fat, 
wr ’ti^t? if ^r?E*t <>ii(. e ii<p^?0^ c i ^r ^r <?^n^s si^s ^?r 1 c^®5ft?r 21^5 ^ 

•Tf 4C®1 ’ll^>h '0||*3'0 '®llo?llI'i)«i J3<K.H RR»?ll <pw ^l«1 ^t ^ C^R ^t <plc 5 il *|W 



fear 4.05: a|fe?r 

tori ’fifar 


















































































w i *tosto ^r to*r cw toff 

w^i »iTO5 sfatto ffjr to^^csm ^it cw s^gc^ tot ^’ttotf i 

•H'o^'ol: 

(a) *tfNffff ^jtff iSc^ ffls?.fi> Cff*T Cff*T R»% ecu 'oi’^^lw ffM ffff i 

(b) toffffffffw tps cffff^fir w to ’jtorfa to*tff5?iff5iff toi 

(c) *t?faff WH»l3)H WIC* 6-7 ff*Bt 

(d) «UMM>fcW *IMfi»t* to ffRIlff *PRT *Ml*l1ff ^©N iff i 





toiffFR'Cffffff 2fwm 



*tfto toto: *uito> <rr ^frsRRm « to?r *tm, citato 

wt, <#r, c*tf§tor, <&s fito, |wi ^to, to*, tofin 

*N^: ^jBRT toff fcfi&Uwl tffff# fftfftfff *IM ««JPT i*RT f&to ^ff^ 

*imH>m» fito ^nto© to ^rtc© wi i ^ <#r ctiw *imI1>w to 

'fiUHM^M to ^US iff *lff©lfi> twf I *IMfi»C4 ^T *ttto© 

^ to 'aiiuiito to® ^ i ^ftot 4tofir ^j toraffto to tort w 
->uhEi *ff to dH> IwSw 'oul«ic<pK a i ^ 9 !ff©t tor fiSvS^w* *ttto© 
cffr^r v©m to© "^cff i 


*toto: tolto wff to=ffff •fir ^ to *lR5fir c^r ^ar to^; %rfft % 

Cfffftff "fft ^ffwTffRrc? i 

toff^: csplwlto Sttffffff ^lc i? il<P'ivCSto c f^' 5 ff i 0Cff'*tff% gj-^v® <pwc^ i 

uplwito iff ^tfipfir «i*iffet to»it ffi ff^p) tot toff gf^s fffflff i ^pr wf \ 
tor toito sffcff «& to to <ff % c^ ^t ffffM i 

* toCto®T *fff©ttoff to ffRflff ^TSRT iff <W3to tot I 

o 

or 























































































##55R 


4.3 (Respiration) 


cate c®mt w eiQnit »*r* wi <?i cr^ ^pim ^ »*r* 

(R 3 ; *t% - 5 1 T?T, <R R«:f^s Osn/IS, I 4 ->lH(.<^t^olf^s 


#^r Km '5«r, ^r^R, w»n k**k% 

ws *i%r 2 Wsr ^ i ^m\ csnRft <s ■*i^ srr ^ w i 

Jikeil^siESRFR '*t^?lt «tl'oli) ^N<i^ RRJ *1%^ (Potential 


energy) W KM i *fnRR TOff ^s ^ *fR?R *|% #<f ^®R #<R R^IFR ^RJ 
W# ^ « ^t I ITO W #RR?R *1% <jmt#PF ■*# (ATP) 

fct>l« ^ ^ 4<T? #?R '=Ffc$R W$ 2imw% -*1% (RRR I 

■*i^mrft?r *fRFR§ csnfH ^ <*r* £sr *4>ift4 k*$$?\ w 
^?r I ^ ®f!o«i CTt’ttM SWW C 0 C 8 ^R«T (Rtot ’tR'T® ^?T <*R* ^ 'stir's ^C?T 

-di>iiiifH<^ ■*i%® (atp) ^sf^s ^ i K\m*\ stf%fi> <tfk?j t^RRrfsi 24 

'^R O'U'® Sffi ^ 5 1 ^ vSlvgon^ ^^3 (*pl 'Q *tF®R '®|»g>R'a "tlW, ^fT 'Q 

^rsj^r^t) w Hrr ^r to c#t 1 r#* <?pteR 
■^R gtflRT R’PR ^?I I 4 &5R-RPTRf^ gtflRR ^1<1C1^ CTlf’fa ^llW^ lift's ^C?r ^R«T 

£JC<1J ‘ 5 tf?T e t'® <K3 <*R? ■*!% ^,*R <K3 I 


4 . 3.1 Tpvtt st*mm 

WR ^FR ^%®fl?R W5f%r®R font's -^R^ TJstFt ^W ^ ^1 1 (R^ Km 

7RF® ^7R VS ^S ^5R| 

(Aerobic respiration): <R W 2 t^?lR 2 »R ^ ^ 

^5 (*R%, CSflfiH 1^tv5, s Ri?R ^SR i£|1^5) ^P^#nR etlR'® ^C?I C0 2 , H 2 0 

■*!% ^®T^ ^RH® '^ 5 R ^ 1 ^Rl^s '^R^ ^Tt 'Q 2JT%^ 

RNf<4 W diRT 1 7Rt^» 1TO RRfii^ >^<M<# 

C 6 H 12 0 6 + 60 2 ^ ta>l ' 8tl ^ .»6C02 + 6H 2 0 + *1% (686 k Cal / Mole) 

^pphst 

w ^ >)4Wll3 6 M CO 2 , 6^1#^ 

38^ ATP ^■'’R <K3 1 


*o*b 
































































































##*1% 




j?y 

£ 

& 

XI 


C0 2 









f^l 4.06: 1 !pH 

(Anaerobic respiration): OT 
VSRI^-^T^TI CTW S^m C^tRt 



'otW 


t^swfa etiR'® ^5r RF»« otK (^n^®r «i3hc , 9k«i, 

«Ul<tfB«> ^5 ^sjlft), CO 2 WB *1% W, ’jpFT ^T l 


C 6 H 12 O 6 




2 C 2 H 5 OH + 2C0 2 + ^ (56 k Cal / Mole) 

%n^r 'auMwtefl 


c^r ■siisr cwr <wi<Ki>f^!, ^sjif^s «r|vs ^ «Jtw 1 
















































3V 


(a) *5 

^FTt® W Stftrtf ®t?ft *rtC*T ^pp|^ ^ i qMflBHt 4W3T: 

*|M 1: tifec+Hfefiq (Glycolysis): 4^ slftrim 4® ®r<J |ptW (C 6 Hi 2 0 6 ) ftftsi 
ufouift* fifam wtft® w ^ ^ *ti^ift® 4ft® (C 3 H 4 O 3 ) ^*tsj 
®r<l atp (4<r« ^ ^ *im) 4 ^ ^ ^ nadh+h + ^ 1 4^ si^m 

'SMJ C<PlC*Hl 'OlfelC'SN.'IS Sic^l'ST-l ^ % ®f^ S|l$G<PN$ft»l ^Rl® 'Q ®Rl® 2|<t J l'Sl 

sm 1 aft«»Hftftc>M c®tc^ ^cstsimcsf ^ 1 


*lH 2: «lilfti5l^ C^t-4 ^R>: ^ sift ^ *t1^ft^ 4ft® 

*pftwfw ftftm C*tW 2 4>l<wfaft$ 4<P ®r<J ®IJlft^% c®r 4^l^-4 (Acetyl Co-A), 4® 
®r<l C0 2 4^ 4® ®l«t NADH+H* (®T«M NADH 2 ) ^ ^ *l1^fft® 4ft® 

csfc* ^ ®uifti?$«i c^t 4rofc*r-4, ^ ®rj co 2 4 ^ ^ nadh+h* te**iu ^r) i 
4^ ^Stsimcsf ^ i 


*lH 3: W (Krebs cycle): Sir Hans Krebs 4 wfi> 

®nfwi^ 4^ (w w^it ^i 4 «uifti>i$«i co-a ^d>t®iptc® stw*t 

4^? <a*R i 4 ®G^ ^«T RQ>*|£ >il^(.i5|<pft?)lc'0 ^ I 4^ 

wa> <u<j> ^r<j ®uift&i$«i co-a ^ ®i^r ®%>mit®, ft^ nadh+h + , 4® wj 

FADH 2 4^ 4® WJ GTP (ttMlWlftn |i^pn?ft) ^ I ^ ®ulft^% Co-A 
m C0 2 , 6 NADH+H*, ^ FADH 2 4^? ^ GTP ^ i) 


*|M 4: sMI^am (Electron transport system): ^iwkg ft*# CT 

NADH+H* (ftsflft® NAD), FADH 2 (ftsftft® FAD) 4$ Hfc 9 ! OT^jFlT ^ 

ATP, *llft, vSwHfes ^(.«i<p5 r i 4^° CSfllft i x l% 5 PPf^ ^c«i<p5^ 

SRI^sC^J?' 'Sft|j ftc?l Shifts ^QW! OT ^ St*?! 3 ? ®C?T ■*!% ATP ftoftt® 

^ I ^W4fin SMI*®4 ft® ^ (ft2I: 4.06) I 


c®m?i <mue * ct ^ s^m 4® m wtft® ^ 

^?I C0 2 ^ ^ *nft 4^ 38f& ATP <PW 1 Ru>* '5|i^ c^lfD (TT^IcmI ^C«ll: 


w ’Pfm 


<Ufta <pg 



2 ^ ^ii^ft<p 4 ft® 

2 NADH+H + 

4 ATP 

2 'SPJ ATP 

6^ ATP 

2 'SPJ ATP 










































































2'^'aj«l*tCo-A - — 2^C0 2 

9 wet rn. z _ * N a wet att> 




4 ^ C0 2 
6 M NADH+H + 
2 FADH 2 
2^GTP 


2 ^T®t 'oulPltflR 8 ! 
Co-A 


4 M C0 2 
18 M ATP 
4 ATP 
2 ^ ATP 


CTlfr 38 M ATP+ 6 M C0 2 


1 ^ NADH+H 4 ?! NADH 2 


3^ ATP 


1 FADH 2 -► 2 WJ ATP 


l^GTP -► 1^3 ATP 


(b) ‘4?M4 ?<f?t: 

Tjfi* qfc*f ’TO W «JtW i ?!? ^TT: 

*lH 1: ^C4>lt®?4 TBtfaef; <f$ qfc*f ^ Wj $?*!W TO* ^ Wj iTO, 

?1? Wj ATP (4? TOJ $ ^ ?mt? ?C? ?1?) 4?? ^ ^<1 NADH+H 4 fc?*HT I 



<*TO *t??€f *rtC*f t?Wtf?*a ?C? ?1? ?OT ^ TO* HWliW ^PP^K Wfifl ?E&- i£)’5J^TSt 
RMMI ?*3T ?? I 

*lH 2: 'aulftt®? RetHM: ?1^Sl#TO 4?W%?? <M*M>lQ'ol*l 

?Dpl® ftwtfw ?C? C0 2 iW «ljMC*Hfl ^ «Ul4»ll54» ^soTO 



c? $W4»JH csnfrr « ^*t% ?*t?, ^ot ?w® ?? ?i%fw *snTO TO* «ui<pH5<p 

^suTO ?! C*M]RTO ^im ^*TO? i «l*uftC4>, «lft|C«rCHH W5ft? ^*1? 



^MWUftw'Hs ~m ?! i ^ ^?Ps ’TO? cw 4?* ^ jwlcem 
2 WJ ATP *lt0?t ?1? I 

4.3.2 

TO 2f^5?!? £t«1w^ ?t%^ 4?? wefl TO*? *HC? I 

(a) ?!f^* 8^s!w: ?!%<!* ^Plt: 





































































Vo srHtoM 

0) TORfat: 20° twPmiw* to ^ 45°c?to?tTO$’ic<R torito ?pr TO tot 
to i *w« toj torm 20 ° cwfaflR c«f^ 45 0 c>wf>Ri>i 1 

(ii) TO® ^ *n^to to® to co 2 'Q h 2 o to I tos?^ 
qfallBtM* W5\K TO® TO t*kril40l$ ^Tt® TO R I 

(iii) to: TOR® to TORI? w li>*llM> Rl®lto TO i fto WSJ 5 ® tott 

®rf®% to? $tori®c® w sitot to® to 1 

(iv) TOR: -to toto torr *tc® *rt ^tw to to? cro toto $ torf®c® 

^itost cron tor o 2 stro's co 2 ^®rt^t ?Rt to®? to to '^r ?r to$ cro ?R 1 

(v) ^14*1 ^-'oc*(l^'!»: <il^(.'© CC^-TO TO? <RC® CTOT '’SjTO ?R TOj^llfa *JR 1 

(b) TOF®fM sJ®R®: TOJ 5 ®^ 8|«R^Pit TOT: 

(i) *(l HJ*Mi: W SttoR TOJTO OTOto to C«C*t *1%, to 4?* C0 2 to® TO, ®R 
C<pIc*) TOfTOR *fam 'Q *RR 1 5|TO "TO PR«R 4>M i 

(ii) %TOTO: ipR 2ltoR TO® TOR? TOSto ^TOb® Rf|R®fc? ^RRSITO TO I 
®Ig«R TOSflto? to® ®R ®Rc? CTO l 

(iii) C®ftTO Wi: C®fc?, toR TO ®tTO C®tC? ctotTO? C#f TOP TO 

(.^kl <li)'* < P C®R C?C® '’SRCTO A.R c<il"t i 

(iv) tot? vR«t: C®tCR C®tC® TOT W gfltTO® TO® ®?C?ra C®tCTO ^ « Rialto 

4R? Rialto 1 3 7 R stflRT *lf?R1TO? 1 5RJC®tCTO'f®®C?®ltst?TO c f TOC®TOl 

(v) «5|WlH to: tosj ^SRto to it^® ®?C® 4?? <*M®tRCTO ®l*f®lft®l fiRTO? 
^RJ *llft?l 2RRRRI 

4.3.3 *4>IW* ^ 

W gJto?r to to #R? TO TOR? UrT-RUrI 4?? ®I$r 4 toblPl® TO I 
■*^T0R^f® CC^^CTO 2f*fR ?RJ TO® ^TO? 'SRI >»il(.«il < P'»iSXgRC c t W® TO i 4 SfltRT 
toe? tot to? ’ttofR^ c t RRRI TO, R *IWl^elM ^to? ^fR ^?? ^RIRI ferto 

siHRt ?i^[ rur i cto toro? £fc?n^% ^ « to wfw «i@Rtc«iw 

RtCR I R®lt (RC^S *ttc? (3 Sttot #TO ^fR8 ^RR '^C? I 4 2l1tRT RR»5| ^“W? 

« ^5R ^to R?RT©t TOR TOM ^]<iw<| ^jRj TO^3 TRfePsI TO I 



























































































<u!<ki>9*iI qfoicartrui *llcsr ^Ti 4W?r *t% ^*n*fpRr 

w i i£i siHssm 'auhwi^n ^r, ^ ftfar f 5 !^ w® i 
*ui<t>fi5<p ^twr 4 stem *ifar ^sj# fcvnfas *jr i # tefe 

<4 sifrtii w ^ i 'oi^i'o '^ j ic*i'fi <pc®i 'oijh(.<pi<j.«i C0 2 <5 trt 3 T i ^ co 2 

’Utw? piot ^ Fs^w ^pHt ^ i 





^tW: W sOfam fafatfTCT *tffat i 

ijfi> sTfcSftlFH 5 , «llc.4lt»ii5ln, ?lfat?r 'oi’ojR'o C^Tt ^ 10 % 

QPftfeB Wt i 

^fi> **F 

« 'SMjfi>w> ‘*r c®n^r sja i **• 

f&f^© «iwfiipn?^ *ttfTO f^ 

wsjf^s feo 

-slHI-sl <pc<A 'W Ficij 
atm *<HchH jplc*w «tM 

<PGS ^ <PW foe's I ^Rf^^nsgs^vs 

10% ffco 

swt io ^fior c*rc*r 

‘*r fsf^s ipn?^ to «£Rc 

<pc<m w f^t?i ^R>cii 

iplC,*M ^ wlwlwlw ^ite to I 

<*rci* « ‘*r fpf^o «nc#fl»i?r srmfi* ^<wr to cp^f ipt^ (%c*\ 

9 f<C^ e t: ^CW V&t ^ ‘^’ ^ItsTlPlSlWH ^ot’M' *ltw ‘*t’ 

PW*«: qftfer ^T sfeT 'aHJl^i qiw 

«*rc* *n?r i ‘*r *ic*« c^it^it 



^T-ii, ##®K- is^T-Jo^ G5jf®t 

















































































































csptal$>!j 'SjRcsi CT'QillC'o %Sf?(Plt (Sterilized) 3G*J TrT?T i 1 5pH 

£tto ^5t*Rt3!t «itt^ I 

»V+4t>\: 

1. «T^ ^Nffs C*H JIG'Sst 'SnagsR'o ^ i 

2. ^iwlfalSlMO W# PR fkBBT w$*m <W& I 


(?) ^ 51 ^%# 



1. JilG«il<pJi?JSR e t ^PT? "JltWr CRT'S1 

2. Jllc e il<MvCSRC 6 t?r <l>]l>M®l #1 "#? 

3. W W? Rfrilld *lt*0OT CRT'S? 

4. jiIg^I^jiSISR®! 'S ^jigi^ ^JWT 4*1? 

5. ^S « ^s ’SITO ’tt«#J PR I 



?) UMl^*!* ^ 


1. #CR 

2. ^JIGI^ 'S|lG <? lll>*i! ^?T I 


fir fjlwptfassm ^jRn ^ i 


<#tfll>fa sj^f 

1. * 1 lMl 4 »*KCS|«H e |Wm ^?r C^Rffc? 

*1# *T. 

’t. '0|fe|G'8t*1 ^f. 4*14*1 v^-'q^l^'S 

2 . JH^H^PT Sifam W ^ ATP Mt ^ 3 ? 

^.4 *1. 6 

«t. 8 18 

































^ 3 « 4 sfcsfa 

3 . fto A « B vS'awm 

i. 0 2 W 

ii. H 2 0 R’Rl 

iii. C0 2 Wf’t 

to* ctf 5 # ?#f? 

i « ii *1. i 'G iii *t. ii 'Q iii *. i, ii 'Q iii 



4. tor x-4 aifriilfii— 

i. #4%^* 

iii. ^ *J Wv 

to* 

i 'Q ii , *T. i 'Q iii *. ii'S iii *. i, ii'S iii 


b-'O 



fist Y 


1. 

4PlCV9<l ^TsC^o ^t? 

*1. <5SIC's C*W1*? 

’t. tor a ^hhHJ fcsf* *ce^ *iMJt *>* i 
*. to a ^*fc* *jw© *to ^to* $*i*^t 

firf^UNt •’jjRi 3.C4 ^5t Rcsf* c t ^>* I 

2. **l* «lft* ^ ft*|t*|t ’ttw* o*to» *t**r **s* i *I1 to *1**1* «*il!t ^»i* **tw 
c«lHI?l l c^|S c4H '®Ic < p 2fsf <PC^, ’11^ «t«o 4»)'©lc^ HI?!? C®T 

^1* *rt*1*, «lt^e W «rt|s*i* c«fc^ *1% *tt* i 

**. **t? 

*. c 4 # <am?r? 

*r. tot*tt* *t*j twrow* 2 c«n^ cy^r w *^t *tto*t *t% Win ** ^rt 
■sjtwr *jwit *>* 1 

*. ^ £|I3»4||R> *t*fSp\© *C*f vSTvsenf) 'SfCTJ ■# £fst* C«P«1C<1 ^t *>* I 



m 


0LXI 











































^ 


^ #t^ «C5 «|fafr ^=ff £l«ll«M I ^ t5%* « 2!t% 

^ffaafct d^nt1«ri *U^ wv ffim tMMwu staim ^ i »n«Mewy wv *imf, 

*(R»«sl^Ht ^ 'Struts *(R» 4 «jIHdj Iwr i 














43 ? *tf 3 *fl 3 * 


V<? 


c*m ^rmt: 


Sfiswi ^R5<i «if® sj(.3l«t*?l3 ^5*11313 3*^31 3*3 c® *il33 i 
SRw vaivsiherPivs ff^ef 3*3 C® 3t331 

2Tt%r *ltWJ3 2f3t3 t3t3t3 'Q 3*fat W5 *tt33l 
^t^f 3t3J f*t3tftv5 3Mt 3*3C® *tt33 i 
3t3T 5J3Ft3 fta^I® 3JMt 33ffs *lt?i3 I 


i® C3fc*t?T «T^*f, £|I®(.3l< 'Q S|f®3*!3 3*faT 3*3G® *1133 I 
faontojhR 'Q R i c°il'^ e i If 3*3c® *m i 

<jR> ^*tt3tE3 ■*t%r *#sit c t 43? 3*jhR 'Q ^C®T 41 Ft 3 3fl3jf 3*3C® *1133 i 

3I® 313 ^ros^f (f343®il'^) 's <iTvto 313 C3f*1'03 (f343®ii3) *(^9 3fNif 3*3 c® *ft33 i 
I343®il3, \g f343®ll(.33 13313 3*3ffs *113*11 


{ 343*313 43 ? 3tt3 3 ^ 3 * f^f?r w *tt33 i 

333 'S f3®i(.®C l 1 f343*5|1^ R^lh 3*31.® *1133 I 

^ #wn*fw i #^r« ^jr^uT 3*3t® *1133 i 

3t3J ^RWt 3l>ll3fi3* Wf 3WIC33 £i«Jl'St3l*M 3MT 3*3ff» *1133I 


3||c3) ®|f®3l4l3 3 I 3 I 3 R 3 * *t3t*f 43? 33?C3*3 3J3^lG33 3ll)fii3* R15*3l RcSR^ 3*3C® 


*tl33l 

C*flR>3*®M93 £f3t3 w 'Q 34>l3®l3*l5) *5^*13 *&3 'S 3*1*51 3^ 3*3ff® *1133 I 

sim vizzm fsf^® fssr *3 «r 3rtc*® *1133 i 

3^c®3 (Liver) 3*l®r 3*f3l 3*3C® *1133 i 
®1?fJl*l£33 3*1*5? 3*faf 3*3C® *tl33l 

3t31 *tf3*!1C3* ^t3bC3*3 (Enzyme) *^33*1 vjfWl^H 3*3£*a *1133 i 

®I(.«I3 RI®5| J 13 J ui'StR® C3l*1 43? 43 £if®C3!3 'S 2|f®i3*3l 3*131 3*3 C® *1133 I 

*rf3*ti3*sisi3 c3tFi3 { 33 ^ 9m *to®3 33 43 ? *iR3l«3 wim 3cf®3 3 c*® 

VB 1 !^ 3*33 I 

3t® Rc 33 ^® 3IWJ3 43# ®|R|3*I £®f?T3*E3 4fi>C3* ^33 3tff333lE3 '§®13l 3*3C® 
^k<l I 

wrH 9tm • 3 idb®3®l ^f^ c*tt^ ®r«^f 

3*3 c® *im i 

*<|»V|j>|H|® #WJt*tW Rw >iCb®3 ^3 ®J3JC33 3Cb®3 3*331 














































































5.1 'aliens (Plant Mineral Nutrition) 

'Sl'81 'sR 'Q < #‘ s ^ ®t*U »llfi>, *tlfR ^5$^T 5j^®f <pw I ‘fl 

W5i^ j^im *nur uti 4 ^mh^miw fcfaom ^ 

■^T i 4 ^*IM<.*i<i "si# <?IW ^RSt^ '^CS' ^T 4ym<p *lfast <J]R> 

^ft ^ i m 6 of& *\m ws, 4 $ 6 ofi> ^*iwprt tot 

"5M i6fi> ^IRR *qNR<p 'Sfflj (ii'^5' »sf% i ifl i6fi> ^*lhh<.<p 

ji»i|v^vsv»|(.<i 'oi'®jh*b^)f) ^IWH (essential elements) ^®It ^?T i ^ ^IRR^Tt RR 

*etcrr $fto<r -mmA* ^*t, *ii5k^§lii ^ <iro st«^ ^srj »r i wfr <rwiwi 

c?nc*t?r ^ i w$jr*i#r ^*n*fipnr to ^trti 

16fi> ^imRpBT RWJ C^tCTt C^tCTt ^RRR C#f Rtotf W W, 'SftRlR 
CRflRt C*M RRRJ Rtotft SJRR W i R^?p *(fjte Rto <3^ 

RtoFlR^lRl^RsCR <4 cuts* ^ R*?lT rchc^, 

^ Rtottoto^ Rt Rtot $*tmR i 


(a) »ulw*lPl®15t«i^> Rt ^ulc^l ^Hlnh (macro-nutrient Rt macro-element): 'Sl'sc.Ki 

^sito ^to w\s crrr $*tmR c#r RtotR ^r, cr^riff »uic#ift& 13 ui 4 > rt 
R jnaR rrt ^r i rjtcrr ^rrr iof&, RRt: HftcSiwM (n), (k), wm 

(P), <Wl*lf>lillV (Ca), WiMWPlillW (Mg), R*tRR (C), *feqi*IWM (H), ^fto?R (0), RM*H 
(S) 4R* CRtR (Fe) i 

(b) »il^ca»lPl'5l5c«*5 Rt »ifct<g>l $HI*tH (micro-nutrient Rt micro-element): 'Sfisw* 

^to^Rj crrr^rwh '6i^ riwrt RtotR msfrrr volume* vii^o* 

Rt RtoT ROT i aifeielftfetyurt 6fi>, RRT: R*5t RT Urcv (Zn), RjRRlto (Mn), 

wiPmwhr (mo), crtrr (b), ^mr rt rjrtr (cu) ^rs <a#R (cl) i 


5. i.i t(R> ^Hhk*iu w ^f^t 

^Hltk'in iS^?T 

^j%Ff 9jf^ ’5k J iJ i£f^ '3|f^|(.'St«i <ll^'a»®l C«t^ Sfcef I Rl^lcstl 

^ 'aifiNosH *nR c«tw sj^t^^i ^’fmR^ c«f^4 
RR>*| Wl Rww 1<fi^(.®ilc.<p Wt R,ww R?P# C^fR®! 
*nur Rt, tona c'tti'i w i <m: ca ++ , Mg ++ , nh4 + , no 3 _ , k + ^®jtf^ i 

























































































to, Rft> ^r? rRrm* 


br<* 


fcfown Rtto TOr Rto $RMw<i 

j ^NR«p^ra‘'sr*Hj RR»n TOs? ^ ®R< RlRRR^if^RjlwlRSIjfc«i</5* 

R*Rt Ires R*fRt TO R^rf i 


•dRujltew : r il$cSl(.'sf r i R®fs>^ wulPivB, C2f|fi>R^5|tR (.splwlR’t'i^ «i'Bj|^-b4)fi ^RtRtR i SI'S urn 
RtRfRR frifRR ^fao® il^cSlcet'i R^Rff ^IWl RtRR R*ER 4RS CRtR R*RtR RtfRR RfRRK Rfa 
RER i *il^ual(.'BfW« TOlR RCR CjplwlR**i <1JI«>® R?T, TO c^plwlf<H RttR^s RPT TO 
R^® RtTOt^S RR I RfPJ2t 3 '|^© RfRtSft^ RC®1 RJRR 2| 1^1*1 Rsi *iuS <4R^ R% IrRRR RtR RlR I 
RjWwftglN: RjWWPuilai WlWlPH R$sT Rt^R< ^Wl 4RS RRR RflTO RRIRJ 
R=£R l <£|R TOtR RCR «plwll«p®i ^R 4R? RftRtRR°T5tRR TO*ll*j RlRT 2R^s RJtR® RCR1 
RfelPUHR: feftltol R^ feTO ^Bt-Rftillil RTOrIR RRlW ftjRCR TO TO i RTOSJ CRRt 
<4R? R*R RGRlR CR*CZT RT5tf*lRlC5|R R^{? ^fRl*i^]*( i RT^tf^tRlR SI'sci RtfR CRhcH RtRlRT i 

tTORTOw* rw fcfocim Rfa totR to R^toiR i ^ ^ ^pr« r*r ^rto 4r? 

R^fCRS RtRtRJ <K3 I 

TOTOR: ^R R*fotR TO *M*MlR TOpR R»% ^RtRtRI TOTOR #RtTOlR DNA, 
RNA, NADP, ATP 2t^R Rlfcto ^RtRtRI RsfaS^ 4fi> W ^totR Rf^ 4t<MlM§ R$R 
RRI Sf®OTR ^R R^RR er*ij R 5 RR 5 RtR y oi®j'® Rcfl'st'Ih ^RtRtRI 
TORR: ^TORR RftcSl6#l«R Rt?R$to $RtRtR, RTOl; R|R% R|RR 4R $RR fR®R*ttR I 
WlWlPH «|H|RCHR ^fwf TOfR%r I 


Rite 4RCR1R RjRRjf RjfRTO TO$ TORT TOlt RRR CTO TOflo HfcdJIWM $Bfi)ill), 
RTORlR (f5|®wU TO RfttR), R*RTOR (^RR ^RtR *MWL>) RtR RJRRtR TO TO I 


^1%wr ^Frr ''SRF 



Rf^Rff RtRR Rs^R i CRSjR: 


RiURlRet: dPKRT?^ R^R 'Q R?RWtR 'StRT R 3 T?RtfRW TOlWR I 

RsRtR: ^TOR TOlR* R^JR ^rRJ R^RlR Rt ^©iRlR TOtWR, R|RR RUsRlR 

^RRQ R^RPRR R®tR SwRwI’U I 

C^tRR: §fTOR R^II^IM RRR%T WV (RtRR TOtWR, fSR RfRRRCR (RtRR RTRtR* 

2j®M R'®h R^CR I 


CTORTORIR: ^R#R %R RtR% Rl^tofR RSRTOR ^fRJ CRrfRRt?5RlR WtRTO I 
GFlflR: RRlRfR^ i]R ^R <5R? RSttfSR Rto WRT cTOt «R I 


5.1.2 <JR> ^RtRt^RR «|>oNetRv4) TO«r 

^ItoR CTOt Rt^ ^RtTOR ^5tR RCR totR RWtR RtTO fcfaf RTO TO I »fl 






























































































Wr 

^*rt^r wiwReiPiw (deficiency symptoms) i <fl ’W't BfBi 'qhul t^Iot 
•US' wH ’Sfal wH "^R> tB’IIh’Imh ’ei'oH i f^ES «i'ahefR'® 

•itH £«H ^mt 






•ift^ICBH (N): ^djicarw-fl ^m "^PT cjplwlIVi ^RJcw 
ftw ^i tsplwllwm ^«lw «tmr ^ ^h<?l 

w cspimiPH w Tpfom 
m Pt»iwin» 1 »i1S|'9«i« ffNln *fNst ^pr ^bt Timsm 

SlB»*llw* ‘GFISSPr* (chlorosis) C«t 1^, mlHlRe? 

wsfo msiwe optBiiftsr "w *iiw c^rr ypiuiift»i 

WtmpmTflESt qplrflPT GflCTT 

*rot R'ai'sn 3 m «im, klfcor* tost mu to 

<NW>ui *iftu}luit(44 qitffibftfttt ^^ *tf®T t'f'flwl nomi 



*m^mh (p): «m«mi&»h «i«h *it®r w^'^ir^uri *n®m 

<ai4»i ^R» ^h «i*mR> *fl^l,^pT i e'?*r^l5?CT^*tlcff i $Iiwi 
^T ^Bf *ils <*mt vSfsi *4hl« ?$ I C^Brom ^PBT HlPi 
C5tN (JrC«t *M*MlP1*l CTHTTimmi WffiET*ra e f*£ , lflr|5T 
W ftc*T wRflwH rooifc ^m COTR 1^5 tHw m I 



*D5lPW*r (k): *(lHfl«ittn *tmm m 1¥m 

■^f tsnwt ^R» ^ i fit-R ^bt •tt'sm Plflln 

, *WR'8t ^Upt epteJrtPpr *(W ^bti *itoBr 

ftnum <jcf th prt Tim >«mt *tm 

mtpr i Sirens «*m? « *tt*f ^pr Tim i 



o>4 







































*tf% 


Vb 




^iHPlflN (Ca): wIctu ^irwHci <wHHiilc»n "qMw ulait, 

*iftwMqiil 4n< dlnlnmpw ■"iMw 'ilw 

i Tflaff^W cHcn »(Rcfctofslf*iu 'qfoitwltw ww*I«Rot"I'I 
«ifr*il t*R? celtflSH R*1<f** 

^51 ^ *whPuilwi «i'alM 'BlttWI WT, fiP*K 

^BT v il'ol« ftilul «nfc»i^e"il nw *rin i *H'®1^ln, *f*r 

WlShl *\W «Pl® <||4| fcf&H MfaCfl *1^ l 

(Mg): ^ui«icHl^ivm4 «i®i« wiwiftq n «aftv* 

'll ^BT ^Sf Jft qj«n*1 ^E5 i<TO qKnfrWtfWM ^E*T 

^1? i •ftefir Pnn^wm ' v l1w ^rtsr uHmIPm ^i | 

K/^ i " 

j§ m^M J 

(rtta (Fe): C^flo^d XNflH SNOT ^ *fW?T^ ach *111, ®ot 

v H'b|h R<ihi **w 21 Hfc*& ®W*T ^H<p! vi mpIuIPh ^ i 

^ICTT ^NWl ^pf *IW farf *1? i 4RK (Sl&'^S'i 


*N®H (s): *ih<fln t5ftu« Rf%*| tsIllBH, ^wli « IfcBlRwfl 
HliPto *w, <3 iW <afl» c®1ot *ltfar ^r®t w 

^E5I *|*W|UHI 'B(«lM *m ^JT iW *tt'5fa *lN 

^ pwr m i **f& *wm «Pr ^ ^cwi^ ^rnsm 

c#ic4iPta i jimum *»r, ^ *n®fir’ a W r 

NW TO *l4l«*UI IS^f iM PIC® TO, TO TE^TO 

(dieback) <IC*11 C^tt? ^ *OT *11* *4i^Rifl *? i 


whi (B): mI*«i whNlSkmi Tlitoln *OTT 5*tfl 

isiiSluHiw whfkw vm i I^HW Q*iita RRf* RS*^!^ 

(*RT PUrawi fl«c^ i wliivifl «(«Ict ^?®t 

pin <«to R'liw \fifiuw -fl j Cn s n < i wi*l®l l t 

'SIBT ^151 ^ESf ^IT tfRR W ^1® 

t*n)J *ilfl i «fvni ^T'fs «ni ^ul^.'o ^11 



bsT-imr cflft 































bo 







W: C^T C^T c^lcei«l 'oi'olw "#t 'oi^h'stRvs ®W=t OT^It OT, t*P¥^ 

t£|^5fi> \£»|pl<p| f*Wflc'1^C<P fc®f?| <P?K.« •qe'IWI I 


5.2 SitPm ^ « <jffc 

c^mr ^ 'oiv»i wjRc's (.@k.*i?,, ^tta*r*ffaE e t?r «tmj ^tni <?tspt ^it^tRr 

■'SHI ^R><P<1 'Q ^5f , #iJ slwlsti i 'S?)<lM J lc*i erlRi's ^C?f (tt% ^ ■*!% fcaf?T 

i csoT^rat ^ «r«ott?T 1 $ j h ^im ethcic** fo'ow vsM 

4<r? ■»# ^r ct®t cbtc^i wibmi, ^sjifw ^tssr *!m eimUR i 
^ "*1% *ti$ , *IW C3|E3> I <7W ^5 '*lt'GTTfa W3. C*ltfw "5J?f Rf»s| 4f*f ^"Mln 
^n?F*imr^ri ^ tits.* cits* w 5 ^, c^c^ft £if'swi*^ s '*t% 

^,*111*1 W-lfe 'Q 'ot v f ^,*lli«i i 


5.2.1 ^ 


SlwIeM I 4 <FtW*JM 

^iiw ^srj simr ^ i *fmj -q*s* war 

5 lf^o i *W*ft<P ^§t^TtW i ' 5 ^ *ltC4, ^ 

*ttu ^*iiitH» ^*n*fi=w ^ ^ i *itwi ^ ^’rtwR shop i extort 

•m ct «Pr *ifonw «iict, c^ WriBrcr Horor eaPi^* w ^ i 

^Iffi «l^*ll31 ^IIW^W t^T «tOt Wf^T: 


(a) 'oilPis: Cits* ^f^PTt*R •*Ki < ^ e f **t* I 

(b) H^*l: cits, '*1% ^T^lWt i 


(c) <m 'Q i>Rer|vSl{| ^m : (MS m 4<R *1% ^BT i 


ifl^ST ^T'S 1%*T cnc^si '®f s IJ SfBlTW 5 ? I OTSR: 

(d) mHJMM ^t R>5|f>i*i: C^T^f £lFowl< "*1% ^twlTf RF»fj «l->i1?ifa<p 

i 

(e) ®R«t: Wf (M i 

(f) ^ttf^: (?^ ^ ^ W»t Wf c<plc«)^ 4l#t I^W 6 ! ^ 
























































tot, ^ to* 




CTO 'Q TO Kftft I 

^E?T*T <Ml TOJ ^ililwn <il$« TOs ^<f>IT> %TOT*T s«i(.^, (.*ifl> (.<plc*il *Tf 
tfSfTTOT'S ^^fef t&TOH i 

(g) ^ (Fibre) ^t «!«■«*: ?tETOT C*TITO TO W TO 

4\<R "5H toWBT Wl TO I 

(a) 'oilPH (Protein) 

wito csrtto-TOtfa tot TO^r, ^waitTO, to* hi^cSiwh to ’ito i ^ito 

w i6 to HftdjiwM to* i ^nto toh *ito*r wra, *m*«w to* 

«IE<F I HftcfilWH TO* <TO1$ to«lto TOtf «llto*l TO*?JT « c^ 

TO< fftw TO*rt i ^ «illTO®rl'§ta 1 ‘tto HfccSlMM ^ttoTO to *tR>R«Blw 
v oilI^i*)c<p toH> l^ww Rw&il ^1 ^?r i 

^artto? to: to?t croft to, to, to, ^ to, toro ffs, to, 
ftrotTO ^®#r <ro* tost ^ito *ift i to ^nft ^nto ^ toeto: snto «nto to? 


*nto ^tto: TO, TOT, to, *lft?T, TOT, <pI®i«tI 

st ^ ^®jtft snto ^rito i tos tot (fteto 

toiw% 'oiiivii^wi -npGTjt TO I 

^tto: tot, ftrotro, to* flft toft 

^tor^lltoi TO»TO?[ TO'ttTOT^oT Silftw 

^rt%TO ^fTO to *^to, to®t ^ito 

£lcf l®?*ik TO TOf^ WTsn^TOt (flfTO •Tf i ft 51 ^ 
st^s^lE ^ 5 vSl\ 8 «ar ^rtfro sfttor ^rffw jig's 15 , TO®T 

'TOfttHl (£1to *ftfas *rf*TO TOtTOH 

«iw^ TO?!, ^ *T ^®lto '51^'ssr ^tto TO*E2T TOT TOT TO i to$ TOs TOfltot <4ftfE®S 
TO^’Tf^TO \5&siTOrfflj *tfroto To *Tf i 

(b) TO^t *t ‘pIg^KRw^ (Carbohydrate) 

TO%Srtol TOT ’■tffo* TOT TOT? *lft CTTTO i TO^TO CTlfTO totFT TO=T, *ftCY|lMM 
^ TO° ^(^IC'SrH i toTO ^fr, TO, TOT, ^J*T, TOT « %ST TO% RR>s|^ TOT TOF i W 

O 

*y 



to 5.01: «iiTSr*T«rlhi TO 



















































































fr* 


'Sl^R'fch 


Wf ^ 5 u1<k51's?, ^ «it^ '5H ^Jtfe C^ x s 3 i!<i (^T5) tosflfw ‘*R%Srt^f *ltef0? 
^r i «i^iiw f^r ^ic*r ^ i %rt ^ I^t 

-*t^m *ifer ^ ^ ww i 


*rt#l 10 . 2 : if ft%r celfiR'oN 


ll t¥*t GEff% fcnl*4‘t 

^ '*I<mI (Mono¬ 
saccharide) 

an/iNhi RR'w 

|ptw 

WRT ^T 

(Disaccha¬ 

ride) 

»iwl»inl«ffl> 
C5i^ri?r) it fwr 

^egsm, ^Bt^eSlw 

f^T 'S T^f 

'“f^fft (Polysac¬ 
charide) 

(<#rsrt?0 i *i<fat 


■5t®T, ^srfSt, ^5ft% 
■*tt^-5Rflf ^vsjlln i 


gfjfl^Ts'PteT, C^'s^ik *fl§ i t^No^h Jibe'S! ^Sr^r ^?f ^ I <4^IJ 

Wl^rat ■&t®T, ^ft&t, ®]15[ $\oj|ft ?ft^t ^ i ’*lt'Q?Tl3' *l?r *t?% ‘ ! #‘ ! 1'R> ra §C<Hosr 

^ 1^ ■*t¥^t <# < 1te^' 'sjt*tfC51‘ Wf < # e ^s ^C?f (FOR C*IT^ c tWMj ^5TI 

'sim *tfr*iFsr ^rj ?m '*i?% ^r w ^ ?m ■*R%r c*tm 

*ra i 

(c) Coed's)*! *m (Fats) 

T>f^f ' 9 \H ^*IM 7 Ti ^#T, 

3J$.g^Ig'st«i, y aifsqc,'st*i fra 1 faster i^^ilnhfiS-g 
*pll ^I'St «>wl <Ml i 

o||<p«<|^l(.\0 'qw<p*^ c t Sftt/F, V5l^ vo^ ’f *Tf 
^fl?f *Tt i cic^i T 5C^ s ?r f»iu> t>Pf e?»i! 3|lc<p i 
W5T C*m: nf*W, ^ 

■&f<f 'SRt $lte^ I Cra^ 4 ^ 

*m <FK$r 1« «iil>i«<i 

^pftn srm *ifoiN ^3t®# «it^ 

(a## wii sfiPlwc^. *1% *iwi* ^<pf5 ‘3 < p<p) i *ihis c^r ^t f^r fa«j sisii <p*ii *ffai?r c^f 
^15 ^r, ?rc*t «ot ‘^^T'3 c^s i cw f*m ^a - era ^tf ^ ^flhr era ^ 















































































Si'S 


^ TO, 4tfs <1##^ C^t ’fT^TIt ^rm I <?M c^tM 'bfe fefclftH ‘4’ 

M’lWlffit's foSlfiH ‘^’ l 


w^\ c^wtf ^ mro, c^wf isw srt%f c^’W«f i 


$f$«5r C^*t*it<: TOlfH ^it, t^T, ^W, 
4^? c^f c®tm^f %*tw 
[« tlWWltfeCPl 

^V©V| I 


8flf*tW tf^T, ft, vuh^l ^5#f £ftf*^f 

c^Wf i ftcro ^pgpr ft^ 

c^wf «w^rr i c^t^fft *itftre 
wftft i *nfro croi ^wr ^ ’ttfro 
«tt?r i ^ wt ftw 

50-60 sJtsr to I 



ft® 5.03: WtWI'SliJ *m 


(d) ^stn R>i»lft*i (vitamins) 

WV WSf% fot5ltv)CH<d »lfTOt e t ^ Wl *£RT W*lft%t i GiCTO 
^ftst ^ va ^ SlRTO ^5RJ ftfrfTO i ?jTO sftFtf ftftst TOtTO ^ ^’tmR W 

wr ?jTO *sm C«IW gfp folSli*H *ITTOt i voM Rwfav© fot5|f$iHR^lH *IRt<T C*R^T fosgftw* 

tot c^ R)i5lPic-m wi'oMerR'o wot <Ft*IT cro i *l<M'Sl«>lc«i ^t ini'll* «i!<Mw ^iliftiM 
cicto w, 4TOft ^§j *lw i 

Rsi5iTvi-ic<t» ^fi» cate «m tot to, to%j feSift-i to? *nfts5 to% feSiflw i 

^ftco TO% R>&lPH 

ftfeiPH a: ^t, tor, ^ft, fro, tor, *ro, ^fot«r, <rf^t TOroftr, TOt to ^ojtto 
fe&lflM ‘4’ ’It'STTf TO I 

ftfclft-i d: ij*t, fro, ^frort ^T ijwjwt'a toi, TOro ot®i, cTOo c^r ^©tlRo© R>lS|f»M 

*ft’ TOro 


ftfclPH E TOR K: ^TOt ^fllfTO TO TOR CTOF R>5lf$M *$’ TO? W TORT TO I 

<Hftffs TO%t R>&lPH 

R>i>lftl B: ^5, cuR 1 ^! "5H, '#sR «t«f Wf5t ^t ®Tt«T ^t, «f«$R's C^Rt, "srS^, 



































































































##55|R 


fRRfa, ffemm, feR Rfe rt r^, -5*1 fa, rkr, r^s? *iiRR«fe 

^ajlfe fcSiivw Ir’ rhr I 

R»i>iPh c: crrirt, RtRtfR <r% rirrm, wrr, rirst, RfatRpr, to&r, ^ririrr, RfatR%, 
^m »ii<i»i 4 st ^®jtfw crr fc&iPH *Pr ri^ri ■Jim 1 


(e) RR«t rrR (Mineral salts) 

<RW>N « 

C%, >iH*H'Sl, R*st, CRlfo*||v|, RfclPfoft, «||uill^H ^5j|pf RtCR 1 4 

$rrir^:r ^trrtr rcr rt, ^rtri RtRT « viH«icnc 4 {. feR RfeR ^rj mufa 

RttR tipi's RCR RtRt fetR <4R? ^StR CRfcRR RR«t fcsfR RCR 1 RTrsT RR«t <RR R&R 'G <R£5R 

^iw®fH Rtw %wt rcr 1 rIvb, r!r, cRft, ^rsi^r 4R? rrcttr Rk*TR r?rj rIrw rrr 

^<pR> ^Rfef^RNM 1 ?|1^R '5^1‘ p Rt, CRf*! R?c<pIm, circ<pIc*j RlPi^ RlRIRt ^Wfn Rftt, ^RR 

« r*krr 4rr ^st ^tf^r rrftr fern ^fwt rw 1 

Tj*f, R^, ^iRt, RfRR, C^f5 Rt* (RRT-C&RT), RTRT RRR WtR, R^St 0>v5R, RM *ITR>, 

RT<F ^5#f <WMPl*lH*KI SfttR Wf I Rfe, R^W ‘1M>R«fa, RKR, feR ^^R, <Fg 
^ ^aJTfe CRtR RtW 1 ijR, RT*, 'Sjts^r, RtRtR, ^TR CRTR* wm RT'QRt RlR 1 *IRm RR«t, 

fi^R, (rw RtRTR, rPtr, ^1, ^itm ^®itfe crt^rtr \ rt^, rrr, rtrir, ^tr, 

RRT, ^1% ^RR ^5J|fe *PlPl?iR RtW 1 'Rksilfocis ^SR RCRt RflgfsN* 'Q Rt*, RftR 
4R? CR^Rl 1 


(f) Rtft (Water) 

<#TR ^RR RlR ^1<l*i 1 *13*^13 <p|(,«t ^sjffetRR RCR^ RtfRR *RtR 1 wcro RR><i <pl(.'sr 

RtfR I CRC5R R&R 'Q 'S(v»)*«lH RR* RtfR ^5t '5«TC« Rt I ^IUCIW. ^ttlRR 

fa ^Rt rr, <rr r^r, <rc^r ^srsj^fR Irwr ^r? <rr cr^ 

RRt^f iR^RR 1 

CRR R^R: (R^RCRR R^R ^R? gjf^RtRR RtfR ^5t (,<p|(.*ll '®I<HI(.'©$. R^R RR l (i|<P'St*1 
“^fRW RRpRR ^tfl^ 'Q'SfCRR 50%-65% RllR I 

CRCRR ^T5p«fH RlfR <^)'©1'® (RC5R ^si^J^sC^R c^lc*ll RtRlRlRR 5 t>«ic. v ® RtCR 

Rt 1 (R^R RtfR «h<P^cR RM R^R I RlfRR '®R3^ (RC^ R^RSPIRR R^R I R^ R^RlflR RPR 
^RtRtR ^R° ^if^lCSrH RlfRR RWJCT (R^RRR C’ffetC® RRRI (RC5R RRR *)RRR RR RfRSf 
RRR R%|R WRIR RfcR I RfRRTRfR RRl ^RRtR Rife R%|R WRlR ^H«W RR 

feRCSfefeRRi 




































































































TOT, *#*tt* ** 

ijfTO to??: *nf? cw *t?ttf totoot ^rwrtr to i ???sr, to ^$#f 

*ttof? TO ots; cro* etpr *lf?TO *ttf? c?? to ?t? i 

4TO s##? ot* cro* £fp *#TO *ltf? tos?? i TOK5T wr, TOTO?l, ’tter, ??3?t? 

to# ^s#r %?*£*? *n% bi^iw TOlto to i ^1$ «?ph £tt*A?*i*p ?#? frfto 

2 to? *ttf? TO TO 8»f i (TO?: CTTOT ?#? &!% TO# *#flt 2000 to##!? 
TOT, TO taPi<P 2 Piuh *11% 8luil@r»l ?? l 

(g) TOJ (Fibre) ?t <ik«p«t 

TOJTO1? ?%!???, ??f®r, TORT CTOt, '*ff 3 T, TO? vafowi ^fl5t, ^®T 'Q *flTO ^iH TO 1 1 
4$OTT ^wpo CTOsHdIm* OT^MW TO? Pi’lPil I TO C#? »ilnwc^ <M^lC?l ft®1? TOT, 
OT^MW TO? slc«m C®?f? tStot? <M^lC?l frof? TOT i 'S#»T ■*!?% i TOtto 1 ^ CWT: 
*% TO?,?f# ^jlR C^TOt TO? ^CNS TO? I to} ?% TO? ^US *ttC3T ?t I 
sk«m *1# C*#? ^»w TO? ^(.*1^ *# 5 It c t 'Q C?C?> ?®T PwMw ?1TOJ i 

TOWfl TOt? fcm ^5f% ?*§OTs TOJ?# *#Pl1? c t TO i qfo*ft TO ??, 4^*t 
TO? TO?#? <Pi1«iiC'Si'Si TOTO 'oiw^lWl TO TOT i TO? TO> ’f TOi?TOf 
TO?^ - ®#? TOTOTTOW^frot TO????i 

5.2.2 TOK^il #1^5 

MWlWl TO# ^?? TOT®#??? TO?t, tof*M « TOsf, TOl? « Cfl? ?t t>PTsr1^©liJ TO 
TO? ?®1^?1? '0|*®'sj® ?lc<P i TO'si'i fotHh ?t tTO*ftft, £#®?W <TO®r r i ?t ?f#1? ^?? 
TOT®#?? TO ?TO? CW ?1?r, ^®#TO ■*!?%? *#?H TOTO C?ft, TOTO to CTC* 
*#?WTO % RWMI TO TO?TO TO??f§f, TOT^fT, TOl? iWCWfl TOsfpH? TO 

?mot r c? to*#?* toto fc®f? ??, to^ TO*f to toto to i to »# #?ito? 
toto $*tc? im& ?t TOsnft? to to >mu>«i to im* TO?t i 

TOtTO ^r?fTO 2k?tw% TO? volPlTO (TO? TO? ^T 5.4 to #?lto? TOTO 

OTTO? TO11 C??H ?^OT OT?, f*t?#B5? TO TO?? fTO? f?^ '5'Q^t i£l?? 

^TO? %?> ^ I *l<5Ct>w ?^t ^5f?C*f TO ^ I ^’jOTIt OTf*t ?^OT C?^® TO I TO 
TO? TO*f TO^ TOTOf®? ^?° «p»i^«i i <4?? «?o, ^? CTO ?^r CTO TO i TO, 
to, TJ?, TOT, *#?, TOt, TO^ ?5? *#TOf CTO TO i <^®eT, ?f<f 'Q fafiSerl'ok TO1? 
??CTO ?s? TO?t ^1w i TO1OT? 2ff^to? ?t?1? 4$ TOl toito ®i^<il^l c?ot tto TO, 
^TO^ TO?T ^?TOf ^?? TOJ f?TO? ?TO® *ft??i CTO? fro C?C^® ^tOTIt TOOTf TO?t TO??^ 
??? C?f*t CTO C?^, ^TOTO W?J i£| TO# TO®? ?? i TO1OT? ??TO TO1TO *#*?? 
































































































ffcar 5.04: srm*f 

'oi'»ji 3 i '§®ic's '^im ^ ’ 3 T s r?r cstcff &«ios ^ i 

5.2.3 (Principles of food habit) 

'Q ^t?T <P?ll ^<m!*n?RT liRsfij 
*35*^© i 4 -msm Rijvi^R> sfcsrc^r steim i ^)R»ihi *jtf 

siftwr im Fmim, *rKra<r *$3m, *iiR<iiR<i> ^rm ^s#t 
*l^lw<i atvowlB wmw ctSm ^s? ?$ i 

*ittftRr fciFtfJi 

(a) ^^SPT ^CT?T ^*HW?T WU S|Cill«t^il *1% ^IWPRT HfcUB SJX I 

(b) ^ M ^ I 

(c) «ltW ttt% foSlfaH « *1WSf <lt CT^TtW »HMHlC*il ?pR *H*ff 


*o*b 














































m, ^ M 

^>lPl<M*l ■jr 'S StfcFt *1l<fr>i<lQ? ^us ^ l 

(d) Wtt wot £Wt% *tQsn«t <#? ««ifiw wt «tm^ ^ i 

(e) , #fT '©i<r1jR ^R^ttSJ ^ I 

^**t, W 'Q ^© Hwil’tW >SRJ ^t C<PlOll Q^M (?^ i 

■^f ^<1 MiQQ1tS '01^0^8 '©lQl<pl ^t CT^[ *lQ<P' v fat ^3t 4^5t 

Q*hj i cicR 5 i &1Q.1I, »i^«t»i'»)\oi <£r? <11Q<11Q<P w?i, 4 O^fiS Q^n Qc<n>il <pg 3 ^s 

^<*PtR ^t^l^ ^t <?l^[ *|Q<P* V HI <P*X .«1 'Sf <j|<'S<l»jft I <P *1 lllQ Qw ^l^ll ^R^IC'IS 
C5^[ <lQ^M ^ TO; ^ WtW C#t TO*RT W0<I *t0^5 TO Pf|ft 

TOt Mw w toj viHi>i<p\oi «tm wit 1 

^Iknj* '®lPi<p| fcsft 

*ltOT '©lPl<M fc©Q?t ^ 5 RJ W<tM R^Cil^ fep Qc*N ^ TOf SfcTOR 1 CW: 

. ^Qw^f^t, Wt, C*Mt « ’•tlftfw w«ft 
. tw VMjV|H W 

. (TfC^ W£tf « <fet TOJ etuil«ri)4l ^sttfal >ld<ldl< Qfo^xMM 

• Wit ^iQtotost Q»iJiQ*i, *tfro wt 'Q *tt%r ^*tf*®if^ 

. to?, TO^teTit« TOflm tow m 

• *|QWI<T 'SflfSfc 'Q WFR^lJt 

^t#t^M i#pt to 1 4 c«n^ c*m ffifro wi^wti TOtst^r <iQto « 
<pjhQ DlR.il j i*H(.<p *tt?t e tt *ftw 1 


^lpN»l (a): * ^ttfQ ^N^lQ|4l 

<335 'Q *ttf5 C 1 ^ StRRws '5f J U £kiil®t<?k WMM <P)hQ C*lff© '5^T '©|Pi < pI« 
$f?|f^© <lQTOl ^tmj w TOff© ~5JX 1 <1^©t «<W *©*UHM<M3) *ll«ltm TOJ '©iRQs 

tw steam ^ 1 froro « ^ cw™ w ^ttft <iQ^te«t ^ 

C*t^TQ &«1C<11 


^fr-i's, •§i<R' 93W- w-io^r os iR 





































































##TOl 




«j#TO 

*il<D 

TOlTOm 

to 

*#emD*i 

(To) 



^#smfm 

(stm) 



*#*ift 

(sim) 

HHwml 

(sim) 

*## 

(sim) 

*|i*iej^l 

(sim) 

l^/TOfl* 

20 

25 

30 

20 

22.5 

25 

far 

to/tot 

1# 

30 

i# 

30 

i# 

30 

i# 

30 

1# 

30 

1# 

30 

TOt*^ 

TO 

40 

40 

40 

100 

100 

150 

TOM 

60 

70 

80 

40 

40 

100 

TO[ 

50 

60 

80 

50 

50 

60 


150 

200 

250 

100 

150 

200 

C^«T/5# 

45 

50 

70 

25 

30 

45 


30 

35 

55 

20 

20 

40 


(b): '4*«ll(Wl4 TOm ^]R>TO 

TOlltH0*1« TO<H TOTOtTO TO^IR Rt ^R»>||W5| #% TO 4 TOfi> fcof% TO 

^.wic^ i <*# The Institute of Nutrition and Food Science (INFS, 1975) <p^<p 'S 
sRstf*t'5 TOfi> TO i s# 100 sltsf sj^-lwbfi TOlWfo fofaoa <wl®# TO TO i 
TO# 'SIR •q>i'»l<.4 <R^ TO^o TO (7# TOfc?l^ R#t TO i 



















































«tmj, 


*tN (100 

gram) 

(fet.«ikjhfi 


346 

^ c®nfet) 

341 

c^it 

360 


343 


48 

c’H wi^; 

97 


28 

^*11^ 

26 

^bt (c^) 

60 

c<i^ 

24 


30 


27 


26 


&(?> 


*iN 

*1% 

(100 gram) 

(fawl<WMft) 


96 


273 


111 

ft# 

89 

C^tt-^ 

114 


173 


109 

, #*RT'5|t^ 

194 


67 

■5^^ (^) 

65 

TJC 5 ^ ft[ 

900 

■^1^ £s®T 

900 





<FtW: ^>lPl<M C«ft<F »R%, bHMil ^llTO ^lPl<M £f^5 ^ i 


















































Joo 


Slt^ Rc*N »iet5) Ftc® rw ^cil: 

• ^ ♦iRw^N « si^c't? hR^>|«-hRd^hvs| Wft i 

• *1#*© •ifikH *ltft *fR i *ltft , ai^ - l3^ ^fi>oi *1R i 

. T»|i>^t ^Bf -||<p^«)Rt f ^MV* 1 *W i Slt^faT ^N^lPl4l4l «fW 

^H"IR i « l^lltH^ -»l1<M«fe ^t ^ i 



l£|<p<p <J^ 


^>13 7 Ftc*ra ^^)v» '*tR50?T <^R s fl> '®lPi^*1 taR ^*w "^pPT Vieira 

wiRc« ^*Wf*f i i i 


5.3 «M4ltfi'e «M 

(a) »l^tir (Goitre): 

Stride iBRrf »WB TOO Sjfe?T5 ajfafiT 
piwM wH 1 m» r^i 
*m*iw fBfwlfiwtPT *BP>Br «Tfc*f ^5T, 

*raUm ^ i fttem, 

SW^JR ^Rt *lfolUIWs fC5T CTOs «itw, 
pi^piI *1 «iEl<i «h i vitala, <t?n>R siRsfr 

cm cm com n, to v^mes* 

RRjsi cstMa tiR ^irbr ^gsfapiw RRtft i 
RRt s»h& fc i ’1*I>k Re's *ttw i ^Hlw «il«ilR>c*'Ui 
'oj'oh «1?p>R^it <1«r*ta5? ^rj^t ^fa®t i 
c«iw ^jc?r ^?r ^*f »ro *ti^r <*1*11^14 mlTiw 
^gif^T m® *r^ms^rt $$ wot rH PNnimi 

(b) nl^HI (Night Blindness): 

RwlRii ‘^’- 4 ^ «i'o 1 w C 5 W ^Fo*!*® ^01 (Xerophthalmia) RlW CflW ^ 5 1 

R>l»1f»ii «i«h ^T 3jFT wHlun "srtait « >©R'©1 Il^co 4ttR* i csraBNjN^lR 
^5 ojjr* 'qiuli* 'smm m ■»i4I*i*) ^nwr ^I's^hi i ^ ctir* *0b 

w 4 cm «PhJWt m\ $us cs\m w e^rc^pit R"f 
















































ioi 

®tmt ra*lw *lt?r *rt i raw ^tmmr cwt *rm i rami5T rat® mm <pRVil whlw 

■TOT ^ i Hl®*HI Wt mw ’jj TOST ^ •Nm' s ^ cefWl*HiHPHll t®^lfw ‘4’- 

straw ^Wt ^ ram 8>v»l*« 'srwtrr m ®m <pmi<p|R. mffra mm <pR«l 
Stf^tm 'oic.ad’tFm ^|®t ®fl?r C®W I<P% <psls 5Jlc<P m i 

^ ram sttotra? fe&iflh ‘4’ ^*r mm, raw: *rlwsr «ifwu c®*r, mPrat, ^s? 
“ 1 l 4 *nfe, *lfw (*tW ^T, ^®#F) « wf®F (ftR? l^st, «HWBT ^®#f) «Wl 

Wt-CWt ^Tlt v5t&vo i 

(c) ftw^T (Rikets): 

wwt ®%m m «ji<i>ti3R*ii'Srft® ram to, foSiiw *f®’ «ro ^»tra 4 ram to i 
^jmfrom « c*im, *?f®® ^i® ^ st^f® »itfm^€m <*m foSifw jw i 
Tj^, 'srrm^r, fro, ^>®1®i®ra c®»r « ^ms c®m stp *f®’ m^nt mi 1 ^ra^ ®rf® 
ra# #tra st®tra >iii«u to* mt *n*t wimm3«®i mw3 irffc £®m to, ®ra piwm 
foSifw f® £®fro c*m qmfl> to f%®%® I 

mcro ^t®tratt ^®r totcit, ^m ^rhsut, ^l®tmr *ra mtro ^t® raw ^rtrot $^j|R 
^ ratmrn ®mm 1 ^ft®t raw w ms wro *ifcwt fa «itw m, TO&twt ^ra 
tot ^^RW^^nrmrri 

Ppjpbt *mrna *tfrom fe&ifih 1®’ mm ! *imt* *irrotw tou ram to? emw raw 
ram ^mwtww fcyn raw <rmt ®tmt 1 to© ^mtwu st®tra i #ra 

wrn^i raw t®ftfw 1®’ £®m to 1 PtaflivB'eiM *m fw ^wt m % 
raw ^mw t%rat ^mfw *w*ira*^itra*im m 
4 ^rara r»tsif>i-H •f® , -«iR[ ^f® <?mt mra 1 

(d) <w^iJ'©l (Anemia): 

ram « mfta cro *iw?m ram 1 tw^sd^t ^ 

raras wf ^imwra w %^?ftRra?r w? mt®tRw^ ^wtn 

■^ra ^ 1 mwm ^ ^*tmm mm, wif^i®, RjlJiRi m -12 ^®itf^ ®i®m ^ ram 

cwt 1 w^m®ra x t®if*w ^t?m ®rmt c’W ^ ^mmra?r ^f® m ^ra® w^m®t 

■^w mrai®ram5mwm^t*jiw® m!ra^' ? ifBf®s#f®'^mm®t raf*r^?n £t®mra?r 
mfra? ( 15-45 w) ram raft ^r 1 mte vii^erR® 

w^t®r ^t w^j®t RRj« ^t?w ^c® mra 1 raw, ®i®jfw ^m® ^m, ®ngmm, 

mm ^ ^ ^mrn^r H^ra *mi*m®ira mtfwm^m, «t^it ii?lcn<i *fwj 















































































C«Tic^<1 9 tf^5jT c t am ^llWT, ^TSa^Sfef X|Bc«1, am f^^Wa attaj a#* *© aR^H c«llc^ 
'©I'sR ^TI R«4«iR^© eT^'t^eTf C^at Caa: ‘jfcl'al 'q^'o<i amt, ^Wtajat, Wiat 

«tR, ^fel, CBtta ©l*«q<pR caat, at'Gata '©TffB, ^a> *Jv5^p& Wt S.'sjlR I 

4 cam afetcaa ^aj cal^m atata, cw af^, afsm, f®a, fBalamia, rniamaftr, aaafB, 
a^a wm, ca^wm ^5 care aa i afNa a?ca ^tre ^>faa at f^ata-^a a^ama fafw are 
fflHha* ^a reaa amt ata i stcalwa are ^ttaa aata*f ^atft reta ^awa*|$ «^a 
caaa <pw ^ cam af^cata amt a^aaa aa ■ fBRmarea aata*f ^i^i a^rnm^ta f&Rmat 
amt ta^Nraa* are atcai reaat a^am^ta ^aa fa^ aaa (caaa: ajmtrefaat) acaca, 
caarca staffs ateta <mR®n€ta ^a at atat sRa amre caffi vita's caf*r aca ac® i 
^ a^ 3 a*a^ia fBRmat ^ amta wire wta af$a? amm fa^a amt wla*ija? i 



t£)<p<p ^>tW 


a>tw: rntmt a**!'© #aaataca tFBa waata faaca ac&'©a'»t ^fBa arej ret’Bia wwa am i 


5.4 

wlaat wifa, atai wtatreare ^FB 'Q a% caa i R**^ afaata atar batata care afaata 

*tf$ atsat ata, wtaar fa? caf& wtfa? wtata faf^a ^ batata care fa*fc *tf$a afaatas 
f% «£rs 7 atrem aafB *$s ^atatrea are ^ *ia%, estiva 4a? afasrrita batata a% fare 
atca i atf% batata R>ifB a% fare atca at i 

wtatcaa carea ar?acaf*t wtatcaa aaca ataiaj a?ca i atrecaf*ta anare wlaat aare, famre, 
^JBre, retire, aare t^Jtfa aare mt^aicata a# i atrecaf^ta 4 aacaa a?tre a^sta 
^ft ^ afaata a% aaa aa? caf^ta a^retaa aataca a% aaana ^a i ^©at?, at?acaf% a^a 
caf*t a?^w 'Q aatfa^ ^ca, a^s w caf*t aaa ^ca i ^ aarea %aa fa^r a?ca 
aicaa aRata i w ^ ^Bt, aat« ^mm at amca ^ aaa ^a at? 

^naat afa epical at a#, ^ ■ > ^ca aca atfa», '©^s wiiaiuw atcaja aaaaa ^a, ^at ®itca, 

Rejiaa'© ^wata aa^ ^a aca aca ^a i fa? s $'#»tca? 

Rejlah-mta ^ftatcaa atfaja? w®t-£Rr*t caaa' At'*, at <pI«t a?ca at, R 9 *^ ^sitatcaa ‘^m-aaia, 
^fa® R<ps> a^jre aic<p i litcaa ^tica ^sfsH^ cafaa^ita a^retaa-aataca aiR^ ^tw rnifa^© # 
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Jo« 


RR, TOR'S *t% RJR TO «TO i <4 <§ *#C^ *1% TO i 4TOR c.®ii(.<p«i 

faf#* "#t Rf^TR *#r 8|chI'st*i ^et sfsjt^o Ir# tot T^b«if5 ^tor ^^t?r, cstt®#*^, fr#Rs 
*#TOR RfR 'Q TOJR SlTO I <4 W W ^*R ^Itf#^ TO**tt 'Q TORteRtR TOR'S 
<wl®#S blRil ## RTO i 

5.4.1 T ^rt f TJ *li$ HRrIcH^ 

CTORt TOT, *t1§R iRfTO ^ <1«JC^ i ^ CTO ■*!% '^ot‘ 5 f*f% i TOPtl^R 

<p)hf^ i rTOIrstor %ro 4R> troTOr (iooo tot) Rtf# TO^®t i f®f$t 
OTfetfs im r*to iooo rto# <it i fromt®# torr toto rr i rRsRc^i rtc^r 

"*11% wIRIc.'iR ®fC*iJ'Q ‘RmI®#” "Wf5 <^<13.13 <K?I ®1 wi R»^g Sj^vs’t^s ^llwj^ ^jl®# ^ItRCR 

facRi<wi«# i R^iRo 4Tsn?mr toj aft r^cr totj ■*# crrtor toj totj rto# TORt 

faCRl<Wl«# W R^Rt RCTO i 

TOrofifw r?*r!r to, *#^rj rrtor cto totj rto# f#Rt frotRjMfRR 
Rf#ctf R>cri®ir rjr^ir to TOf® i 

<*rcro i to rto# = i Iromt®# = 4.2 fron^t (tot) \ 

5.4 .2 ^5t*W% 

£#f# TOlRt TO RTO Rf^ TOR TO R# I ^©, t^f^, CRM'S, TOT CTO ^ 

TO RMfT, RtRM#t, <11% t'SJtf# M>lMlfi3$ RtR RlR Rt I ^ ^RtRtCR R% RfRRtR 
<p^c's to 4R R<j# cto fro TO i 

Rf# sl^ffc, f#tTO « #R*r TO: TOjr TO# TOO 4$t 1% f#tTO, Rtf% fRR*R TO 
^TO» CRtRttR i I^TOJ 4TTO ^5tf#> Rj% ^RtRtR RTOr TO» i CRRR: RR, #R, #§f^, CRTO 
#JtfR i TOjfTO fay*f TOJ 4R# $RtTO TO> i CW: f^, §jwlw I i£|^ ^t ^5t 
'0| r U «ltC^ *Tt l 

<afl> ^ 4f M ! { « ^ v|9>im fitf^ : ^ 2ff% ip TOJ ^ $*tmH 

#P ^if^TO ^sTO 'St CTO fro TO i ’TO ^ « v5fa ^ 

^stf®Rn cto cto fro to 

4JH9 t^t?T: TOJ^ ^ ^ ’lf^t e t ^ x tWt, C£l#^ 'S ^ TOrf% 

C^ <P^C^> I , «tf^W 'S «nf^ TO# ^fU ^ TO %fR TO I 
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(l sltsf) ^ <whB 

1 #aT 

4 


4 

~rf* 

9 


«W: 20 sjl^fevsm 15.4 S(1^ (77%), 1.32 Sffa CSflfi^ (6.6%) ^ 0.24 Slfa (1.2%) 

l C^fsr Bale's ^if^rK W? 

\5'S<1: 1 «IM ^llnlci , *IM <P)hB« W <u<rI?i <pw: 

15.4 Sffa '*1^T C«fW 15.4 x 4 = 61.60*1^ <MMQ 

1.32 SJTH CSTlf^T C**IW 1.32 x 4 = 5.28 "W^B 

0.24 SftSf 0.24 x 9 = 2.16 *lt*tT <WhB 



20 sfrsr Bvai«i cs# 

4 %itw, i ^ ^Jl=# 

(?R^5 1 trow# 

W&4*, 3452 


= 69.04 <whB 69.04 
= 1000 x (69.04/20) = 3452 B>WM>Jl«lQ 

= 4.2 toiler 
= 14,490 fao«il^«i (sitn) 


2000 (?lw 2500 ^ £|c?)l'sr») ^ I 

'snait ^jt% ^*\* ^ ^ <$*$ ^suo *\ ^ i smm <$& c#t 

B>c 5 il<pjhB <p^c«i CTW RcJio-q *lllo<) 'Sf^t '353 i 



i]<p-9 ^Tfi^ 


^»|er : M fc#^ 2jwl®T , i 2000 Bo?) ^i*) *lt^J Bo^mI <pg?i 

wv cm* me** M* *** \ 
















































*iRr, ^ ^ 

5.5 (BMR) (BMI) 




(Basal Metabolic Rate) t^flTSR© W^iR >(h<i*lDw ^JW® "*1^ ’if^RR 
fac^rl i 

(Body Mass Index) 9 1^T 'Q '5f% i 

*tfta ^©t ^ RR fafol RR 1 ^ ^ i 

5.5.1 'SiHlstf* 

t%i£|J|V3(|<] -SfH C<13 <P5ll iSRsj} <P$1, <*R <*151^*1 1%wr 'Q 4*M(. V ©<.1 '©lies?. I f^R'©ll*l 

t c*fc© ^ ^iw® ^jif^r wwfel ^2# ^ i 

(ROTOR fo'I'SRlR = 655 + (9.6 x V3TSR <R#) + (1.8 x ^FsT (R.lR.) - (4.7 x <m W) 
C^ICISf^TSRfR = 66 + (13.7 x 'Q^SR C^i'Sf) + (5 x Sw>v©| (R.lR.) - (6.8 x 453) 

*RT RR> ‘^RS'SR R% WT 33 'W, '©»'©! 165 (R.lR. 4R? 'S'SR 94 <^5f I 

W foffSRlR = 655 + (9.6 x 94) + (1.8 x 165) - (4.7 x 33) 

= 655 + 902.4 + 297 - 155.1 
= 1699.3 <WHQ 

«U4Rl<l <PW f^R'OlR i£R V|H C^lR 5 '©iRICHS olRil t<m <p^l RR I 


■“tlftfw w«lt 

^#RR 


^"5* -SIR x 1.2 

^RSf t, R*©tt^ 2-3 f*R It 

'SIR x 1.375 

*rfaatft, *R5it* 2-3 1*R 8ipr c*Rt^rr 

fofRSlR 'SIR x 1.55 

*1%#, *rsics grf^R 8ipr cM^rr 

1.725 

wsp®- *rffcaft, stp cwfi^iH, csRt^rt 

falTOR 'SIR x 1.9 


Rww ^ior ^ «nwr, sif^R sipr «<w ^©R 

f^RvaiR "SIR 1699.3 ^®T '©R <whR olRlR "SIR (1699.3 X 1.725) 2,931.29 1 Stf^f^T 
3,000 R»t«lM«lER ^Rlf| *ftR SR 5 ! <PS(.«1 <?R ^©R 'ffSR Rt*TO» *fRW I 


^Sfr-i8, #srf^S5R- fcST-Jo^r G£rf®t 








































































rr w, f*t®t, *IRMR 'a ■“tfta ^iter ter ^r w i 'aiRim* £#<f ^ 
&lfcn!s 1^R«ilttra RR ftw'f ®F¥ Wl *IR1 ftflTOl* 'siNciS 1, l3)wui 60 C^» 75 ^t*t 
*f% tern ftwf ^ i ^Rit^ *t% 'srrstrcsf , snar 10-20 ^ if ttffe 

2£fc5R RTWT 20 30 ^ ■*!% C 4 ^ W I WT ^51? TO* ftqTOlERr "SIR 

w «it^, rrr «iww^ w r <ir!wm ^rj *toiR teiM cwr 1 farceur 
rr wR'Q <pc^ "^rtn, <pc®i wr o*^ ^iwi m *rt 1 *rf*r sif^R ‘*nfHw ’if^isR 

<P<ll ^f, f^‘i£)a|'0||w^ RR C<KA» *ll?l ^l^lPPW T§*flt?t J^^yj'-Ji<)<?i '?T|^tt <|R I 

5 . 5.2 l^rsN^; ^ f¥fo 

ftqTOfc = (Jf^ 'QW T (cte)/ test (f^R) 2 


%TOT 125 (Rft (1.25 ftet) test «£TCS 50 Cte 'SBfPRT «*R*R ^J%?T 
32 I 


-SJR 

*ter 

18.5-^ Rd> 

*tffc<R 'S^R ^R 1 *|ftes fil^W <3^R RlvStffs ^ 1 

18.5-24.9 

^tr^^tef’stRi 

25-29.9 

*ilk<R «®r 1 ^jrr w te% 's$r ^rnRt smh i 

30-34.9 

(Rtfr^mr w tesf^r« ?jrr ^ »h i 

35-39.9 

C5#T ^GTTR R'©1?i 1 *tftes , *IRT'£R e t 'Q 4JRR ^Rt Slc?il®ti 1 

40 4R teR 

qfefa C*HSl^ 1 ^#4R 1 v5t$ft?R «#2»RI 


ftqrolS W TSRJ 38 Cte 'S5R Wt StElRR I Wsi£R Rf^ ^ 

SW i£R? <uR|(.aj«i 'sjtWT 'Q^SR ^«1FPW RftR fa?T PP W 1 



^tW : C^RR fofRRR <RR W CT*R (RW sifter C®R1?T W fwiR## *t^Rt 
teo <RR WI 

















































































’tfl’tfa 5 


*o<\ 


m ■=# *jp[ 

up 






< iv-.e iv.<?-^8.fe >\5o < bV.<? ib\tf-^8.& >Oo 

ffes 5 . 06 : fI ^ ^nt 


<4<P<P ^IW 


41®? : %H'0|IR 4M OT*t m sf^t ^$4 ^5(t^ 1% iff 



■"\ 


4tw: c®wra <jcat < 29 % ^s %^>rm »*rc* c^ 4^ w %*K<r 44fi> 

dfoM'lH (Frt I 



5.6 *l5l4bb'1 « ftjsm 

^ ^)<IM4 2|t^% >!4t«1<l| %% ^© I Wvilw 41^ *jm, 4|ftsfas 

*bh«& ^N%, <ivbn*iHM m, o*i*rm ^rst^sr ^ 4t^t ^rat ^ 

4>ll>lb«1l %4t OTtvSt (Fftfw 4t%, Wf 4||v||cii« ^qf$T4 t6|i *1% ^f, 

«ITO ^ ^5i%t ^ ’Ml i %% *tf%% -sitwr ^rat 4 ||vihh« *tfta 

4lwnst <3^ ^ «ftWs Ml I C^ff C^, *M srf^% iW -siftl# -sn^ 

*tftW6T W, %% *H*ff aRtf 4^, ^ <*R? ^t%f*t #Wim W 44? 

*m w i %%% -sitwr <?w *#% 'Q'SR 4^t w<r i *tf%% wr 

44? <4*t 4«I4 M4CT4 4JM* C4C4 ’l%5T e t ’it'SUt 4l4 I W1 ■*lf%6t ^1^, 
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CTOR #5t, Rtfr?, <Rt®, »i]v!)h<p|i5|, cTOT^plT TO, ^#g<p«i WTOil— <Rt?RT '*tftR#tR ®R*t i 

^iricm *i3)m« to ftm ®[®f® smm\ ^nfHw « rmIrr* *iferc*Br *R# flansRr 

«5r i ^ tot, ^iw ^®nfR fanoR i l^aiwn wi *i5)w« 1 r1®r wt *pTg»ift 

RRR RRRI #RTO®R 8im £|1®# S|fl# <RR I <*# %HR f*R TO* RlfSR RT3R TOR 
TO3$ i 'ok/i<p 2tT% 'TO^ RRt J ^*TlC®11c<P R>sfoR RTO i ^Mkt TOTO Slt% 'TO^ RRT 1#TTR 
<R?I fo*s> RtC® RrtfaR R£R TORR cTOs? (3? RR I TOR 'PHlm RCR I 

5.7 5t«awt 4i*n«Pi«> *mn?fr ^mra 


to tor to# siHro, cr# tot crtr to, rr to tor •pttfr, 

sTRHc^IRRft TO* RIujrH 'oiJiJ Rlc<p 1 R1RJ ^RRTOTO RTTOR TOTtRR® Rdm^RS^pI*!) ^TOciSI^I 
TO* ^UlCTR ^TCSFtf TO* TOR bRforl^to ®T*C*R RtlRR RR RRt RR i 


TORR *3*5R><P'Si c f, CRtRT #f*P*T, ®ltER, RRR 5 %R *i)'©«i<p«i c t, #*1®R RTO®, TORR %t®T 


R# TO R*RWR fafctl TOR® i 'TO<Ph TOTOR RRttR* RT c<p|i>l'S?l'® 
"TO, CRIrR RTTOR <?Rlf%* 2|^f® sfe® TO R*RTO®T RRRR TO RR i TO TOWt 1#5R 
RPRPFR® 'oi^wlRt'o *tTOfRRRR RRT RR, TO'® RtTOTCRf *fRR <>jRS<p|*i) <uI<pci>Q^| 


'Q ^RTO't 'TO® RT TOR i TOR®!® CRlt®RlR i#dai>, CRtf®RtR cspRIrvs> R TOR «R*f, 

TO#RR 4TO?#, RTOR ®#-®T^#®, C#®RlR R#RlTOR#, CRlf®RTR CRRTOR15, TO# 
(#li*RR, CRlf®R|R, RRH^raR) TOTOJ R*RWt ®13CRllR®®lCR RRRR RRT RR i RPRT^R 
RRtf ^MTORR TOfrfTO TO* ^t®R RTOR RSRF TO< TOR# TO R*RTO*t RRRR TO 
^#®RRi 


TOR 'Q RRC^R RRRR 

<*# RRR ®jf«f%® CRC5 TOC® RCR R1TOR fRSfa TOTOR CTO fitCTOR, C®Rft fRRTTO 
TO S#®t ®fTOR<I R&IIM RtRtCR Rt?#TOtCR TOR f^1®R TORR ^f®RR « TOFTOR 
RtTOfTO TO t'oeth 'S RTO TOPf %RCR RRRR R^CR o>l’J[C«1l "TO ^ i TO Wf 
TOTOU «flT015#?- TO^R i RRR R*Rc?R ^ R^R TO RTO® RTOT (RITORR TO®T 
RTOQ ^RfRR R® TOTO fR®#RR HCTOfa RRI (TOTO CRlRRt^ CR "11% ®TtTO RRRR 
TO® ®T IRRR Mr %i RR WT TOFtft CTOTt RT (TOTOICR IrrR 1#I$®R f*tRRR 
RCRCR 4R? R«p«ikt StTOTOTO%RCRi)RKTORC*t TOR RF»Jj TOtCRR C'O'sth CRTORfRR I 
TO TORJ Rtfifst)<P R°, (Rf#RtC?rl#R, 'Q RH#RtTO, RR5#R, (#i® C#t«T %C?fRCRfRj I 
CRRR RTR, ®##%® ^ 'Q Rfa-'5#fCR J ®R^[CRlfR® TO %R Mr TO TORtCRt RR, CR^CR 


*o*b 
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^ *iT TO® t%?W ims TOs? <imh TOt ^r, ®t Rfosi *toi^ *fftj, wh 'oilVili^, 
c«M «ift*i&»i, tow, wjft wst ^jiftc® w&R to 1 <<ft to? far fa 
»if wn *i4*iR®i ^ to TOft*r crow TOt ^ 1 

<p^|Rig*i ^<ilc*il *lft, tp®t 'Q «iuhj ^Iwwj ^R5<plH <ul<pu>R*jl TO fTO® *ltC? ^ TO«T 

tow f^r to ftfan wit w?t 1 TOrom wit cto^, <ift «m»iiPm TOs?r crow to ctM 
cror 1 cro toto 3 ^ c^rhtf^ cro^ csiw ^ 1 *it TO? ?M tot 'sjtwr 
^iW ^h<iwc^ siror tot 1 <ift f??l$ To' ?to TSffihr cTOI? ^*Ito* 1 ? wiTOre tow 

WM S , jl*ll*l'st! v ®]il c<jlc ? t? ^jRS I 

TOl TOlfTO© ^Tf*W ^ TO UR ' fl&HhWU ftTO»t? TO ^ TO<T 
TO*ft to# TOITO® TO*r fsm TOJ? 2iTO ’TOB^pHT TOlWt TO 1 «fll® f*Pj?|ft 
wf^Sl 3 ® ^ C#t 1 TO? *tfa? w® CTO lift fcm 4N»Hh* f?^f 2i®t? CTO 1 TO 
4Wfa PW f 5 !^- "TOW R<pH <uk^) ^?, TOtf^W ^>R! HMI *WW? 'o|jj , v1'o|?i ^j£*t ®llc<P I 

TOU CW ?hl*if«w TO 'Q O'oarh «ltW, ®t? TOfi> vs|Ri<pI OTTO TOt I 


o«6th ?t R*)l« -WMJ ^ 

?l*HilRH> TO 

glt^TO 

1 . inR»^lc«in»^ 

^ 'S <WtOTt ?TOC??TOT 

eitfa “i5l«i ■®f^rr ^? 1 

^ ^ C#W 

4»«t'8 TO 1 

2 . «J% ct 5m 

^ 'Q •fjTOr TO^tr 

^TOft*T (PW tijhlRR ?^tt) £iT*ft? 
*tftc? ®t*iT ■?? 1 

cw iJjhiRii ■?w, 
<P^®ll 7 'Sflfij, sft^' R^ll ^ojlf^ 

TOt^ *|RrR ^»<il 1 

3. ?#f®!W?R 

c*iw-«ift»ift»i, Htw, 

?f$? TO?, ®1®t ^5t 'Q Rf^Sj 
f^ taRc's TO , slt ? ftlI W® 
TO^pittw <ij<irI«i 1 

^ 'fl|^«|pr® ’Sim? TOt? ^t 1 

4. *M»llPM 

TOf *TM TOTO? 8fqlsTfc*ri*fH 1 
Iff, ^ ^®ItR TOWf 
^# 8^1 

<P5ll l 

5. fl&HM* 

tB^ITOT ^HVllH> 
Rww <i)^rR <p«I ^?T 1 «w 

R^tavsl ^TOW CTO? *K.*J ■?!? 1 
1 J5R»(.'!> I«fv»R5^ TO^csitf^s 

TOt^i 

^1t*fW? ^1*®T ^ 
lf ft^-^i<qRr <il«rh«r|\D <p<\\ i •pR^c,'® 
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6. itiraf#* imtf 

<p!dI ^T 'Q i3(.^c5l *ltoic>© 

<p|^i<il^ 'Q Rfcsi 

'iwicsift^ijsiti i c^\ *n% 

^std jumoJ* «i*i^t»<lR'» 

usitii 

<P®1W '^fSRf W3TIt, CT*T 

2t^f^ 5 1'0'olw I 55 ! 1 <Pl<l<lRv!a 

<u^rIw R^^lR^s <p^I i ^Rft^s 
TOt ^racife i^l? i^t i 

7. #st$ 

IPS f%?1t gjAjf^xpIcsq 

«M-q|t*MBT 1 SfU ‘spRxp^ 

, «ttWJ Iwt CTO ^ttC^ l 

<HwlPiRi^Rli5 Rft\o^»<iM i 


T* 1 *sf><p wjRt's f*Wftot?T <p«j<pIo wt 1 ^ 5 ® <p*;c<m 41 ? C'O'srh^s ttltl tf'Qltl 
^R><P<1 llf’fl’l 1>C1 C5jf*f^o 1*TO W<H I 



5.8 *lft*lt^ 

nM-m ciror *raror iffr® i <55 4i? it® ici 

tfU slciilw i R 5 *^ ‘5|f*il 5 T?'*t ItU erR®! 41? £®i1 CtM Wl^ltl sj^f 

^ I CH31 CITIUM ^t HP# S&y l*TO ItCI H I 1HTO (TlPHCTO 'Q Cltl ^TO^t 
i>itf© id vstn coca ns?, m ‘51'? h«t win ^t 'oih“b^» i 

cm ^siw ttn c*rriw ism ^tcir^t h, irfw sriint 4i? mtifi^ stUnt i 

q#i* at^at: ttiro ^t«iw *fer ^twot Fmimi is i sfw [mimn wi itw^ 

cn$ «fl> $^ira is i its**# 4i? ^rcan w 4$ $mt nro *#*te 

hi 

<1l>1I^R<f- RR>Sl: lUtsf#* £#Sf *#*ltC11 sWI <#1tS* Idl 41W$t ItdJI 
SlllSfafr ISNlW gift's 1RTO 1THJ W i (TO ttdJI $1t1t1*|dT tf»ss w 
st^tTO isi ^ititci *#*te n i csroi 1%Hiti iwr® ^ 4Heti$cH 
pT#^! 0 ! I 

It vm*F5* (Digestive System): 1 PtJ 5SJ ifsllws 'smj shsci&i 

IfsinsvsTSir c*s^itd 4i#^iMtit W'sitcii cs 'sc«is ililcsj 1 N«<u c«cs cnc^i 

StH ^ICST^tt ^ITltCI ifl 6 ^© 'G C“l#s1S,^TO C’ftfijIWSd i 4 C‘ sJ fiR>'q»-ilPl 41? 

<k*j<M 1S sixties ^ b \ c*I1RJ4hiPi " 55 cro~%us <#re c*tiisi 


*o)b 































































































toRR* 




5.8.1 C^RJxptlPi 

^inro cro* *nf*w Rto ^ Ritow crwq r| ®rRt?r c^ws sw 3 ® i i*r $m 

(a) "5^ (Mouth): 

^ rilfiJ^HiPw ^ ^ i <nfi> TOR to ^rtwRto 4Rfi> r® %, to?r ^ 
to <#f& to cto® tor 


(b) (Buccal cavity): 

^c<ir vsi'oj-ow i#©, ton « 

<to> 1 2t®r¥ >nR? 9 iwi*^'»iw 

rrj toron ri^rj toi #0 rrtcr 
fetor cto c^ w?r*t to*!® to 1 tot 
riw§^ cHcypci>csp to® Bm to 
4 R^ ®tR RtR sj^cf 'TO 1 toCiRt 
RtRttof CTO 5 (flietlVi ‘RR't R?r 1 
sttocRt rtor to ci>ric®r to 4 rs 
tot* fro ^tor® 1 =n®nsff^ cro> 
ftg^j® «imhc»m Pi&Ph ^rro 5 Hto 

TO' TOSRTO toNJ TOTl *lHMCi»M 

SriRm « x«ici*«t RtRR 4 Rst% to?rt 
toTO wf c*tr 1 



(c) iff® (Tooth): 

^ll^WC? x l® TO to I 2|T*5 ^iKXI ^IR^W ^SRCR 'Q 1*1 CDS COl^jIt.®! RUTtR 5 !® 16fi> 

■to 1 cnti* 32 f& to Rtc® 1 aihscuw, #5 ijrir ’twtn 1 snrotR Pi*j<pI(.«i ijRto, TjRto *tc® 
tor is rtor Rc*n tototR ^sitff to nwtn 1 

Rt^wR ^Itf to ■etR *jrcrr 1 <?ton rcg^: 

(i) ^s\s*i to> (incisor): < 4 ^ Rf® Prc*i ^RR c^cl» $<psI RRT RR1 

(ii) C^tR iff® (Canine): ^ Rf® Ito RRR ct®t RR1 

(iii) 'srTOlR e t r!® (Premolar): Rf® fro eR*t, CRrR toR Rt^st RRt RR 1 

(iv) CTO to (Molar): 4^ to *I1RR*$ Wt « CRTO W RR 1 








































































"511% >1*tt>C* HClJlC^ ^tW®f i#o ^®Jt ^ I SlT’NoW^ >H^«H 

8fi> i#5, 4fi> C^H ^o, 8fi> *#», 8fij C’W i#s ^ 0-4fi> 'sile*i e 1 *?fcs «lt^» I 

lie's* 9(^T: £11^05 nit's* f'o-ifS '5T° 1, t sjlc* 5 : 

(i) ^5: ^1% ^*it** Wt; 

(ii) "535: ?Tlf^ R'st** Wt; 

(iii) iNt: Wf 1 

£|R>R T^s g*h* ^S*ITO*T Re* ’iR's ^e«il: 

(i) evsRJn (Dentine) : nl's fifth's evspGn nto* 5 "“I® ^*llnh Re* ’iR's 1 

(ii) <*TCtm (Enamel) : ^ffew ^ 
to*t c^FGw* 

•il*)** n^Rn ^llnh silt * 5 1 ‘fHle^ 
csf^r 4jMR*N *p*itt»i>, ^JllPUllH 
4l4w& «<w GFfal^B te fcsft 1 

(iii) W^t (Pulp) : GbfiiC-M 

R'se** tfHt wtw w^s^m 

^r 1 ^ R'se* *raR, f*i?it, 'Q 

<?m qiOTi ir<4)i|<ter!* ^tWT C®f^T 
^TsC*t 'Q 'oif«ie'Sfi ^i***K ^?T 1 

(iv) Rft 5 ^ (Cement) : 7 ^ 



^SrW 

’fra/ ¥wi 
'SJtfe 













































































^ ^ 




*tmt to? ^ wr w>to«> to mw i Pioit^ to?ij to ?ito 
to ^il><mwi tofi 

4. ’Hto (Pharynx): 

TO? w*t i ^to? cro> ^iu<i^ <mtoi? "sraj %? c*ffc^ i 

5. ®uHf*i (Oesophagus): 

«mto cro *iito# *rt*c to^s hiPiHJo ?m «wiPi i '#0^5 toi? tot to 

oj|<p^v|<^l(,\ji ctol 

6. (Stomach): 

®lsHPl <4?? ^Iwi* ?WTO i£R# to? ?ff©T ^T®t I 4? Sllft? 'Q C*lf*l?f®r I TO*?#? 

siito wkh ’into* tor to i to*?#? cto « 2» ?tto ?iih*sm> 
to ?tfs ?to© w i ?flto tor cro toj® <m to toro torsT to i 

7. (Intestine): 

TO 5 *?#? TO? Wt TO i t£)f& 4^lT> TO ?jfc(CTl ?tf? I TO Tjfi) 2fTO TO? to®, *jgh© 
«^5i 

(i) (Small Intestine): 

top?# <ro ?to to^® to, tomr ??to , fTO ??m i , fTO tort tofi> 
to? to®, torero, <^ro « $faro \ towniw to#r <ro to#r ro* 
TOt?? <ro ^r?ut*m tor *nm to® ^? i toto* toft to?m ro*TOt?m? 
TOt?? ?? towniFi *nm cto i «frniwni to ^rito tors to? i ^iwm to 8srtto 
?ref sfttor® to*t ?tm 5 , >ro? tom ??m i tom #?to^>® tot totro <?*n?? 

<PW I 

(ii) ^n«J (Large Intestine): 

$faro (To? *nf ?to to^s ctor •wifto tot ^*it ^rw i tofc wr to®, 
from, c<ph»i 'Q ro?ii i Pi<pI(.»«i ?fc? ^ro?tow ?ro ror? ?rer st^fm ?tm 5 i 
^ncflq ?lf? (?*flto ^?, "sm M? ^? 4?? ?®T rof ?tm 5 l 

(h) (Anus): 

c^ftto> ^nto c*m to© ^mto© ^pit ^ i 


■J|«fr-i«, #tf%siR- ^-io^r carf*!' 












































































»8 




vH<p-^ 


5.8.2 (Digestive 

glands): 

i?pr tofa tor "Itolw «r?*t 

toto*to4 

i to« w c^f^stf^ir ^wt: 

f 5 l'SllPl 

(a) "ihMR (Salivary glands): 

■srt^C^ to OSft^St WRtstof ^1 
^ ^R?T « to ^ Cvsmst 
(’OlwinJ'toSif^O, d>liilG®is Ru> 4 <postN 
(to-'JIJttoto) <3^? fo^ps Ret? 

^ ^tto toJCT ^ i toTfstol C$rw f*T8^© *PT, *lMt (saliva) 

toto i tort wr SiiiiRii «ih<p "to i 



'5gjmj#r 

^5|jm 


f5<5 5.10: 


(b) (Liver): 



<H5 Sjf^ll <4*T toTO> tolftl *lfO©« tofi> tot to WfW ^l 
2|^©*fCT» "5l?f& Wtojff to Ito to© I 8lto> to ’fW 1 fW t«llRv5ei to fcsf% l 


2R'©J<I>B Mlfi&M Wto*lJ Ctot W i 4 C^m toR (bile) fcto ^ i toiR ^Ftfk ^ 
i <j^gvs Rto w*r bsK tortnto R 13 >*ii to, to: <*rc^ *»ii*i*i st^toto tot ^ i 

ito?' wt totor totor toto «tt^» i ttos^r w?it ^ i Itos^r to 
i«ro to torftot^ i totot tonto tojwj w?um ^rtto tosr tor© ^ i to 
torcsr tocvuiiw 2f^*i i 



4*IW 


■^tW: c«roai? to v ©i«p»i ?^?r Rto wt BB?'© to to? ototf® to i 


qftto ^tw: ^ to?pr fcto w i to<ic.*i« toj "to, toto*r, c^to^r« tow 
wt wto i ^ <w totorcw wwr i toMHiw •iwi^im to*nw 

w»t ot i ctoFtf ^ 4toi^r w& i ^ flwtw tow 


*o)b 









































































TO, ^ IW <#TO 




I ^ktW '0|S('!»h StTO© <PW *£R\ *|(^W"I ^jRJ 

<PW I <£|^ *lRic<M , *ftR <#*II<.<P<1 '01^*1 I (/P'i'll 'J>llfs( < P '*fl t tj ^?T *TT I f*l'Q3 J 1 

opfal'sk TOW TO? < # e f» ?*W, ?f Bitot'S? ^iTOk’t TOWf ?>£? i 

'auwftwi 4tro -?i^s tor to tow ?mrato Hrr tow ^frot, *tf*vs « 

'aiTOlftill^t «Tl$dak'&H*lfite TOttf fc®f? TO TO* OKfrlSIll TOttf C*W TO?J TOT i 
?TS TOW ^c<plc'st<i TOTt TOT CTOf ^C'©* *ito Hl^c<plc'srw?i Pp^jSl W*T ^c<plc«r *ltos 

to to* *w4iio® to to i <am <m iwioto TOt Iroto tof i 


(c) TOflTO (Pancreas): 

tojito TOF«i%r f^twr «hh?ni^iw TOto to# toil^i <tototo 
■s#*tn?F W*tTOTOtft « ?T3$?r $WIW tolTOtft TOWN TOTi ^fk 

TOJtro wfroror 'Q \spsw3t stto tost to to i tojitoto tojtto to? tom to 5 ^- 

TOflTOto to foeMHlW TO*f TO' I 

tojtto c«iw tojttoto t%s^® to i totmtow fNro, *itotw « toi^to tow 
^.tow «rtwi tor TOto? *to, to? to* tor <#*ttw ^twr toi 

TOI^Q TO-^lws TOM, to? J il*U v sl, fliTOM 2 f^!^ froTO TOT i ^TOg^RT to*T f^CTO 
y oi?|)H(.iKi TO# Wt 'siFs £kiil®t*?1ii toW* 1, (TOR: 'Q iRR?? ?M I 

%&m ftoR« toirj to?^§t? tot 4 town ^ ^t^f^fron tot to i 

(d) ’Utto^ (Gastric glands): 

wntotor toe? to? i (£i tor cro f?g^ ?? (tHTO, ^rtorsr, TO?tow) 

wnto tot ?t TOf TOT TO toffr?1 


(e) (Intestinal glands): 

^biw? toe? l^toc? to» i 4 ajftr cro f^g^s w ^rrn ^>nto ^r i 

5.8.3 *lt*tJ %?It (Digestion of Food): 

CT ^5R <ll>llilR^ SfH^rn ^#R «l^«teW ^5T, TORTO^J TO 

%TOTtMf ^T ^^STI^T «£)R? 2TTTO ^t ^WlWtl ^TOlf^s tolfw TO 

CTOTCTO ^ ^?T, ‘'iftTO TO i 4 stf$m TO Sim 

?R«T ^JTOtTT I’ll^sR'® <£R? “TO^t ^ITO CTO 1TO ^TTOT 

CTO^ C®TO 2tm TO i WTO M W %‘TO 5 Tti^TO y CTO^ 

^V*\ TO i 



































































































(a) ^ 9 lft 9 tfr: 

#® «torsi toj INpmr wr tor** cTO c^ $toi*i *ifl c i^® ^ i 
t£l TOTtstf^f CTO> TOR TO TOTOTO fTOt TO i TOTt ’ITOSTOFt 

WI TO I TOR TOrfro Rt TOI^slft *a|jl>ll^wer RTO Rt 4TO$3i TO? i 4fi> 

«nw vMcBiest < # e F© to i i^rw *nfai st csw®fa tor crot^i 9 ifro®jr 
toto 

■^pi^tTO^ (RW ^IIimj^j C 9 lfii*ShPi*i (Peristalsis) £iQ>TO v ®isHPr TO fro ‘TOH^k'® 
£lw*l <PW I C^nR><P *ilPi 9 IIWR C 9 !^ TO^faxp ^TvC<Plt?«i 'S SiTOcH 9 ! «pc« 1 1 TOJ3RJ *iNc*m 
fTO>TOTO^i TOR CTOt TOTO^tSRi 

(b) 9 tt^%^ ’tft’TO: 

9 tirot%© tot tor *i?r ^rogsrtfteR crop ’Uif^ <ir ^#® to i 4^ to 

£fTO <R ^TOM’JWl TO^ 5 '©t "TOT: 

4ft®: 4t*1® TORTOH<TOI <Ul<KlSfTOl TOTO®t 

(TO CTO, ftftR C*MPlWlC8Ht4 *l1tR C 9 l 9 lftt*T 9 # e t® TO 4R* 9 itTOl%s C 9 t 9 lft?R 

^ srto toj ®i$fer 9 rfro*r ^ tot i 

HCL 

ftftR FMfttHlWM -► ^iHr c*mPr 

C’Mft 5 ! (Pepsin): <TO TOCTO 4TO$3T, 'SIlfTOC* C®C8 ^ ^t ®C®tfTO 'S|j|v|$Wl 4ft® 

fro <Rft ^ to, R <#r c 9 ! 9 ^® TO i 

C’i’tfTO 

Rifro-► 9 (% 9 i 9 i^5 

*lTOt 4R CtiAtrlvSItl TOT TORR5 9 ftTO%5 ’iftTO TO R i TO 6 ! 4TFR ’iftTOR TOJ 
RlfttR TO CTOT 4TOt^ TOR R I 

9 ll<pH^k'® Cult'll TO ^ 9 ltTO TO^lCR ft§^® TO I 9 tlTOl%T '!TO$ TOrIom 

« sirto 4 R <£Het$w 4 Hrr tot rr Iror r:ss <#ro to i tor rrto r ri$st 

(chyme) TOT i 4^ "TO 'oi<.*i<ptS| RCTO ^c'®! 4R° RRfiJ^I C^r RC3 ^5TO £tCR*i RM i 

(c) 9 rtt 9 tt^: 

9 nro^t cto> 9 nro® ^\(.m I^qt^bto stm to i 4 toi ^?um <ro 4^ ^ 1 % 

1 4^ 9 IIM»<I»1 «I««M SMlro TO 1 9 ltWWR 





























































































to x t^t ^ *itow?r f\m «itw 
<£i*R c^tto?r*ito* ^ ^ I 


^ csfcF topr f^g^o ^?r i ^Shr w«tm 
'*MR5' ^t% w *#*nw?r ^*iCTi^t w c^?r i 
to-*rc B l' cwto* ^5 *ito 

to?» ^itoi wi to-*rc*r wws? 

^IRHi *itol«f 5» <FtW VIW 


J i*Hl k tc*i^ «t*sj f’ftS-s'iit.Hi ^f»i<p| i 4 wi^cH-s) 

C^’to *lMlwn OT=fl* ^©t ^ ^ Jffi 
*tto» ^ l C^totW i£|$ TiKft^W Cam 

Tpjtf^ ifrfSflS i£f^ fgjJlRtl <K1 i 


srftFiw 

-► ^if& iqto + flpttm 





wtto 


®0ltorFT 


ffer 5 . 11 : a^ta'o '*ffn « 

c^*tto*£iw 


^r?um wr 'auiaii^we?, *rtow « fiHto w *iioti ^ito tot ^ito 

'auNl^wer, *tolW, wfrs?, •ul^dJer « ^a#T 4H<8rl$»l i *ttoRfss 
^*iiw fiHto* ^ittoJ cam *ui>ii$ihi 4to ^ c*r<#to *itoa ^ i 


fiH*pr 

*tftor<#l^5-► «ul»il§Ml 4to + Wf c*Mi>1$® 

«Ul>II^W'6f aMHW *R*T ’Rto *rfto WI 

C^s^lR-► ^Sl®f 


v lRMl5>^'s t“lN*t: ^nlc«i ^R Isk/r '*11135. ^pp[4olw RPR? (^Merlto* &?il?i 

C^lR'lRffll '*ltU 5?I i *^*lwq*i «Po8£Ttffe«Rp?hB ^erli^^f 

Wfs^R ^rc®t Wt $ltR» I 4R> P»*ll5 TOT, «|R 4<IRt>M TOT pJlh I £lf^fi> 

Rhipm ^rwkr •uh>II>*im tor *toP5rt*R to<t £#*r ^#r to *itoto tor i 

toit tor tor «irr $Puiic>u antoticaRr «iR'o*i ^*r tot <*rs rHtotor 
^»it ^ I 


<4TO *WlPl ^ 5C*J C5‘ ! 1tfT>R t*Rt , 1^»T <K1 I ^ f*Rt lRC?r C*tlfw ^ l 

^ ^ <ht lto?R •ui^iUiiiw c*fito swct «ito to Rtf^o sc$ 
wgt^s to i c^tw *r f^a-wt ^nifl» (?iw tto ~sc$ ^ \ 















































































































iibr 

sRtf^s ^Q~m snft? tpr *?% m*f 
*M' 4 c<p «iPi<p| <u.«i i «iPi<pI , *lt^!J ^i ?)<)?) te. <pc?) c<plc*) rfTc^ ci?) <£R^ *jfw *t^f 

*«<2|lc'© PpCS ^TI C^lfaFRT c<phc«1 C*ffc^ I 

(d) 

c^t nwuiFte f^rr <rt ^ ^Tti w «ftOT warn 
?m ot *nft », ^©r c*nfw ^ 1 ^©rw wt «*ro $fs 

4 *i'stl$»i 1 <s*rc ^§ c 5 ^ ^nn wf 'S *nft c*tN«t ^c?r ^ ^hi^Pi's 1 wi 

, *ft'iT xi^vs "SIM *# e t'© ^?T 1 ^ "sjoT a)«iMttl ^Sfsjt ^ 2 lci)l'st*i*ic x sl fel 

c^^?i^n?fi 

^t€lwt: c*ttfw *itw$?r csmc&tsrnsfcsr <#«Fs <rt ^©fw *t*# w ^rtftwt 1 
^ ^ 4*1 «> sfarn 1 csrtdtstm f^§^® <<iH«ti^c>M wnf^©m 

?m , #tr %’ft'itCT < ift c f® ^ 1 cwr 'oui»)Irc»iI |wrsf, 4^° ^t?«T 

wi oi^ fifar ^ ^ 4 ?ft csndtsw f^g^» 

£f®n^ ^tf^, <%$ 4 ^ ^ 1 csttdrstm c^m^nr wj?tt 'Q 

<PC?) '©M WT CIW?) ^1% ’MClJ I 


5.9 'oilfa^ WOt 

wum ^rac«t ^*n?rr ^*n?rr Pi#if^© c?rm <?r*it cro 1 cw?: 

(a) '©)et)4'©l (Dyspepsia): 

<*n?p ^mr «nf% 1 ^t^«t w ^ wsr ^ 1 cw: 

?rsgm, frorst, wm <sm, «ii^tiiw?i wur 

C*tU>^ ^*fc3?T ^lt, C 5 # 'spHt, C 5 # 'SJCT ^QTIt, ^s?t, ^ ^ ^t 

^QTit, ^it, *^*1 1 msra' '©ih^ilc?)?) 

<Ft?rc e t'9 wsr ^f^ft <7f*ir fes *m \ <5w «urf^ ^r «tt^, 

^qfi> ^ft c’f'if^ 'sjmrn 1 

'acs?M'©l f^W't ^t?T <P?)C^© ^ ^t '5^It: C'©l'8t«i ^ ^?it, '©ilc^s '©ilc^s v ©lc®il'©lc^ 

BRc?) ! *ttQTIt, ^lR^.1?) <P?)I, £|c?)l'8tc*l 'q^K'slo <f»l?lH <PC?) vatelc?)?) *t?ri^K^ptft 
&IK ^QJ It 1 ^ w, ^M>IN worn ^ 

'©ijIi>Ic<p?) «r»)*cH?) Pi 6 ! ^Ilc<p 1 '©l^ ^?)c j i <iPt 3 ,iK ^co ^i^etc*)?) ^c'©! v ©)^[R*ft 














































































*IK 


^’Wsf Rt ^r, NBkc»i <Rf?iRf ^bt artto^witeiBrftOT 
^Wi W 5 ! WWW ^ <m®W *Tt ^Bf «ul&M»'e ^S *flBTi 

(b) «1 (Dysentery): 

Entamoeba histolytica r il*w ^ ^mcw CSikiJltstliil, iRBHt (Shigella) iR<P ^ 

<um5%t ^tat®pr ^T5rr*m ~$$\ m m rm csw ott 

Wf, c<ti5 ^it, w OTt*p ^rw m Hgh w w H Wt 

«iNH«l BltBR ef¥®t i ^im ^BT alwletw *t?T5J*f «iyil«i) fi>f^7[R^J^lt ^C'® ^?f, 
fsf^rt ^ ^Tf ^BT f^ *ttBT i 

tq aim sttotw *rr ^b® hr hi ^pit: fay* <#r *tr ^t, *tFpra% « 

*itft c^® w, 'spt ^jibr *t?r rrh f^Bi '»immm biw, ’^ifrt® *ftMRt 
^ W, mm ^rW 'a ^ihhRi 'oiwNo^ *jbt bt'gth i 

(c) w»ltal$«u (Constipation): 

c*m iribbt cm r?t i w ^*ibit *n?NM ^ $ ^t ^a c#t %r 

*H?NM HR Rf, «fl 'aM*4IC4 R»lT HR BFt&Ftf$RJ I ffifcl? -^cf C4ltalft*U H& *ttBT, BIRR 
*n?NiRi* c^t rnbt, *itRjt?*t <sibf ^snan?r *itfR c*ttfw ^pn, c*nfl>* 

Rift* RRJ ftBT RtBD* ^*lt5J Wf ^BT ^BT RRBT RR CTlW CTft Rift C*ltfw I 'SItRt* 
*tf?R£fR Rt R*?[BT, '®ill«i<p Blhc^lc’t, whw« RfcRBlft *qMRc,<P*i ^«Til«i ftar 
*BT, *lc«m RT RlRlR Rt BlBT'a C<pl^)<plI^ 1 J ^RtR *l«l«q*ll %RW CRB5 RtR l 

wiA^if^ww "sj^r ^jh ^ttw hr i wr wfo+R hhh, ^it 'a m\ 

voil^fwRS vq^iq|«q JJ^R3 I ^X|C,a^|ft 0<Pleb<PlI^*i3 C*?!^ RRj*| @tn>«1'sh J^Rj 

^,(.'® ’Hw I '6|MN *ilRl^ [DSaihJI^ RRjS| «T»P c t (.<p|4)<p|ISm 3 ^,(. v ® I 

vol^, "3£®T 1 dR»5,jic.<p^ x f?T c 1t 9 t^ ^3TIt '^fsrft^r i 

^ Bir*i 8il^4iM *rr hr ^rr : ^n^i?r ^msi it, afp *nft m hh, R«Pi^ 

»ii<ii>i<ifet, Hinw»i f ci^r, ^r, ^i®rr, c*H, ^Ri^f, ^®rr i m 

'q'ejR ^t, «>li5loeik C^$M i 

(d) *lJira$* « «1H»1N (Gastric and Peptic ulcer): 

'oih^ih wwlwl H «ih^ w c^RUn i c*N^ 'oih^iR 

^RjilRi^ C^tBTt ^TWR «il e i 3 iR (RWR i OTfi> ^ ^ vsl^w '5t^» ’tJtf^ 

O «IH»1IH ^It HR ' MrT ^ ^ItRaRC®! 
















































































erkkeaH 

m^^ ®teaa mtfaaj ^ 4*5 ^t* fan aea 4 *tmm ma*en 4 ^ ma at 4 fn® 
fro ma**n# at mear *e®a ?jfk aea cnnk* mtnnta ac® mea 1 ®ea kk^mfasnk afan 

'SatCan (l951-a®ntn) « ^Jtf% *||4lC,«U (l937-a®atn) maanta *tnt Cma, meat mkan, 
®mem®t mata meat, faast®r at $n*&r ^®jtk cnnk* 'aiinmcaa kata* ^3 ®inj®n 
£fatn *laH Helicobacter pylori (mwcn H. pylori ) nteaa 4ask < uI<pcijR^I i 4®^ 'ski 
2005 men cnN®ten kk^viiRwif/i c*iic«q«i 3m*ta m® <k?h i mten mat ac®t, *it^i%r 
^§k ai^ieifik* mjtfne® (pH 1 . 5 - 3 . 5 ) c*tent <ui*ci>kiii k*e® ntea nt i ®k mam nmn 
*ata ®tm aflk nt4tm ke®t H. pylori <Ul*ci>kill kkl® Wt ntn ana cnnk* ^iMnlCa 
l^enftenn 4$ <ul«pci5kiii ca 4 $ 'oik»ilttn w atft ®k na, 4 cm* ntm^n^r antmaQ 
ac® meai ®k m4im ®k fnesra ^kwa ^na matm* a!fm ferfw, nt m^na^r na i) 

cnnk* Sinaia eaten mmam® cnka k* mat aataa, ntf®a 4*£ knea ajrn 
'sn^'o an i mkr cmk nt <.'®«i'sti'©li) mat cmn mm ate® i mtmnta matm* acm ak 
ae® mea i *m«il nsmnf nk 4m mna aten a^ k4® an i 4<. , ©l J i<pRt (Endoscopy) at 
cakak tfrar-c?Rr mmca 4 caw k*k *ar nta \ 

4 earn cm® ^ca m*e® acm nt ante® aen *t acmt: kak® ma^ntatmajaianmat.mk* 
c®m 4m mm nkaia mat i fkent ^n, nka 4 m *nt cmn ®tem ^n*ta 

meat ntn i kak® mar sian mea, *f*, kmcaS $®jtk kw nat4 atan kw 
cm*, sicaierCH fetolbM ■'iwf^l^ kk^^tkw in c*n£rfmm*at^*im^'srHPr 
'Q v Qi)iwc*i^ 'siiR‘*pN cm* msrat ct kw cmak ®t mm, *ik c*^ h. pylori fm?r 
^R*k* mi, ®m wm kmr rnm^r cat 9 ! 3^3^ mcm m i ■*mr ^4 mcmrn^ 

kmr cm?? *am mmmkr kf*^,m*^ *iai*4 cvii®ic<r* ^ik* cmcsr ^ik* 
'euiflHiwilD* 'Q'35 cm® i 

(e) (Appendicitis): 

cm 5 ? *h kc*? kc® ^mam k*tcsR mcm#w 31 me* 1 4 k m*jcmr *rt*te^ 
4 *k m?r 1 mremrfm^ rntm^ mtcmrkm^kyf ^ 1 4 eaten stmsr mkn 

make* mm mr 4m ajm '35 ^Qala *e?r* akia mar ^smmfra kc* ma rna 1 
ak, c*i^*ikm ^®nk knrnf cam caa 1 

4 catena af®*ica cat%* a® ^®t^t®tk asa ^ta came* ma 1 wt^ieaa nappfm^atft 
cat%* mnrnmen 4m matwea -nmkt*^ma rnmen mjtenaf^r mnataena aja^m 
*ae^® aea 1 mjtenakc^a m*an matm* mn 4k c*k cae* mea 4m cat4k wm matai* 
ma^m m® mea, 4aaf* na 5 ® ae® mea 1 


$o}!» 



























































































*hr, ^ ^ 


Hi 


(f) CSlW: 

R.ww c^im^pcK.^. mtm <pm i , oic*i < p sRilto ^fsm c^il«i<p i Rt*m <p(.<i 

»il^iwi '®k.«i 'Q *t?nitt% l^ww RtR <pc<i i ^fsm ^pRcH C*ft5 mt, 

*x 4 « 1 C<iI«T, < m's?»l ) C*tfl? 'oi^p'swK, 'SR, 'qPral, ^mR ^SRfs, (Rt^R C 5 to SflfaM 
^QRt, (R^lt W?n, ^©-*ft stf'SH, C*ti* ^5 '^TR <^®JlfW <R*ft 

<?t?r i f*r^ ^ 'scr «ic*i<p w ■stcpr mtcsr ^'srR R^s.-spr tor c<^«r ^rtt*r i 

wl^R sjwf *lf^f <pw C*td> ^ 1 % *Tt ^st etMl RR I SR *tffaR fvs»r ’ft'QTTt C 5 ^ 

*RR*f ^tf f(>lHM4 ^*f 0*lff© RR I 

'®iR»l , 's <ul^ 'sr^Rt aiif^^ 'stRicr *jfa'® rr i •jR's RtR R^'olw •^i^.R'sl <pmi i 

Rfot rr^t ^cr RteRR *\gs rent, rrr rf® «tc*n«fcR cm\, mwmn® 
*mm wi? rri, Rtf% *tnm Rt 0$\ ^ w*\ to *iM»i<ifa rt rt?r rt -mm ^©jif^ 
rrrr^®t w 4 crr sitortR Rmr rrr \ 

(g) WRt?Rt (Diarrhoea): 

RfR to w« toiR 9 fim\ toitRt rr, wr ^®R rcrcr rcr rcr rrf® rcr i 
rr rr^T rt^crr v»rRri rf® *hcr, w rtrir'F® toRt ^^5 «piR.«i rcr rus i m(m\ 
rcr cRto' <mR crcts RifR <4R? rrr <mtor rr, c^tcrr rtIr rscr ^n?r, crt% tj^r rcr ’it® i 

Wl C^fC^ RtfR 4R? swR ^*^©t CRRT CRRI 4 RRR RRRR fsto,RT RRt Rt RCR C?ff^t 'srt^Q 

(?R^s i 

’sr 'sr ’ft^t m*m wr, ^ ^QRi, f^mt ^rmr, ^ « ftot ifto ^tm\, 
(RC^ '5to, ^t«?lt, cm Rt^Tir ^»Jtf^ ^blilRilR ^ < Wfi 4 W (Rtf *TRR ^t 

< 11 % torn <r^s m % rrr ^r ^ ^cr sim i <mt^t to®w 

"5^?! *fa5 | 

^fw ^ ’fR ^mc®r, to-^, <Rt?^r ^imm c*hr, strt-^r ^ ^mc®r, 

^r’ftorn ^s ^mm <rcr ^ <mfst R*®m *iiw«i ^n*t^t <mf*i sfic^ i 

v»i«ta«i (rnic^rn cmt to w ^©t^sif^ <mt%^ *imm Rjt»to ^Titcm 
•^i *rmm ^hi^chu ^uic^ ‘wm m, < uic<»ciJ<i mim rtrti^r rrurr 
tor cmt «ftc^i ^ tor rihi^t mRt^® ^?ii tom siciiiw <11 ^u®q rjhi^t 
^RHR f srm i <?®mr <rif^cv® ^'oiw ^rmm rjri^t ^®R ^mt sir ^ <rrr^ i 

w&lfc ■*rj Rjmto mnm ^im <£m^ rjhi^t w^i <*m* toR *n^, so 5 jm ^tr?m 

^fr-i'b, ##55K- w-io^r csEtf'T 



















































































^v5t, «£w fNi» ftto ^1%^© 4 <rjt ^t?r i *ror ot 

totot tot ^HT *f?rcsfir ^ ^pit: w <WfiT ^ ^ ^qtjt *rt*«‘ cA^ *UMlVl 

^ <at%r ^n^r ^isr ^ ^?t ^iw ^r, ft’j catte fc^ ^r 

^TUtf® I wl^)c<I» ftilft's «MJ|»1J •*IW^'3 CTOs I vST?lf^Trr ^t'QTIt^ ’fa'G 'si*©'® 
^ 5 % *IMM Re's ^c<) i 

^?rm, «jn»d>ra«i, carttemri #^t<i^rat vbitiRtii *tiar i < 3 nfr^<H^ra%m 

tog i frjfojffi calSt 'Bl^nWerR's ctIi» ^$j?t 82 ’■tenn ^ 

Wfokl OTifljWlt'o^ I ^S WlfliPlIC® 4 R*©H «||C* I «« ^gfcl *l« 'g«'Wlq*M»'©lC4 

^rc*w^rari 



^ppIvs ^y|©r 


<ptw: c^mr ¥w ^c*r < 2 #N^ -*it<it<t ^jh% fcofr ^ i ■m* >uhi^ ^Tim 
c*ltf>i?r to w i 



1. v5Rw<i , «iRw ^£®T? 

2 . \ 5 fisGH 'ST»iJ ' 0 |'Sj|<|Hj^]?| ^R«r ^Rj <Pi|ft? 

3. ^rM" *rn#mtfw #? 


4. *ra^Fsm ^t? 

5 . fll's^hl C 3 H c<p*i " 5 TT? 


$oib 














































“^jR* 




$$ 

1. [Bifi^t^, ■'tIo'os ^ 4^1 <p?i i 

2 . itom (?rt i 

<i*Mi>ft sq 

1. ®fitM C*TC3r fttFsi C^t 5 # q|C*lfifeQiai% Rwm ^CT? 

wt < o^if^r 
»r. <at<H ’iSiftum 

2 . QPt^lPPT^- 

i. Hl^tfiloertHU 

ii. *1I*1*IMH V||i3fv4>tv4) 

iii. (.'tIw,*! '5[^ 9 lfcll'®os 

^ i 'Q ii *f. i 'Q iii 
*t. ii 'S iii *f. i, ii 'S iii 

Fkm \5>5tH<pfii 3 « 4 *Wii filtSfa Tit'S I 

*ffl> ^ii^) ^ihethl '*5 , C i. * 3 4 5 1 ^©l?l ^ C^Nt *IIm i 'sg^ c<?°iI ^5^5 ^f^®T 

(7T <£c*(S <?T*lttM (Wale's! (FHtfs «ft?I^ti 

3. »ih«thl* wcs feulftcn ' a ('oh 3c*ic^? 

foSlfvM ‘4’ % R>l?lI»M ft 

«t. fefciflh *Pr r»t5if>M *%’ 

4 . »iHecHH aftfi* atf&Mlw c«ico 




ii. 

iii. ^It 

ffitRT *rfW? 

(^) i 'Q ii (*f) i 'Q iii 


(’t) ii 'Q iii (*f) i, ii 'Q iii 







































1 . R. » Rc-R ’TO ’tTO'IR TOt ’To Rt^R I ^®R 

'S«H ^tce^l 'SMjRtR RR (TOR ^R®R ^ 'f&F\ WR <£f 

fal^R (RtfTRtw I c*ieMj valc.4 «lf^fit*i wimr ’TO ^’ItfftRR’RR « <R®tR®itR?rcR 
TOI 


R. CRR ^tt€R *!tR TO Hl^dal&SM TORTR RCR? 

*t. Sbt>Rw« RTCR #T (RRR? RNJf R?T i 

«t. erf^W<l *INRlPlRHl CRR *IR7R *fRR sRpt win? RR*l ^TNJt R<T i 

etRwn ^toRlPiRln <rr *rto *irr nmiwn wr sfRtw ’ra? %gR e t < ^w 

>|Vs|>|Vb R3 I 


2. §*mH ®P¥ <hc«h rR nMlwn toj ’sjrottfR Rc^r RRt ^r 

C^ <*R* fR Rc^n *IM, R ifffc Rt^i 4 ’TOJt TORtW 1^»ft 
'SuHr^Ach *R«it*R ^r 1ricr rr * fc^cm timuril* qRjRirita 
^Rih ’RRiltC^r Wf Rc«rt i 

r. iiiWiR^w-G #t? 

R fcftoRT RR RRJR*IF?R $*tRR #t? RlRt I 
R I^FR Rt% RRTO RRSttiR ’TOJR RR«t RNlt R<r i 

R ^RR?r ^RRR^ftTO ®RR*f *MJl*M R*T i 
























































151-qcnwji 'qfa=l«(l'e»31*i WRUlt i fcfath *ttt^ « 

*rf^» OPR ^Ttw cssfa *0J5^I '5Tlf& <$& tf*T *ttft 

^Hf *R»f tj*t olw *M®t? CWT UjtrK e|^® ^ntt ^IPff fcftorcr RRm 
^CR *PlR niwilor^lfl i Hfii^*i dfetil wlitwi >IWt TO 

Swoi^, ®iHl^« 1 W 4 <£&$. ftvsr '«l*pw«l 'TOT l 


»ii*MCHWfl *ifiw!H *i«rf® 4 witOTr mcniM i 

















## 53 fa 





4 $ wfer *itfc 


• Sfisw 'Q £fwtw%r^t ^jt*&t <mos *tt^ i 

• vSfiki 'Q ^pp|¥ ^m\ < p<«.'» *it^ i 

• ^pt *nfr «*ftm *w< c*im sfUnit« 4<f ^jwjt <rso *ifiw i 

• j iic s ii<p j i°’csft e t^' wr ^*nf^ ^*iw> 1 

• vSfoci *ttft « , *lffi'Sf 'Q iRT 8|«ll'St^«l'®l ^JHJT ^><|C'9 *tt?R I 

• HRrtt 'Q ^JHJt <P^C® *IWi<i I 

• slo^ici^ ^t?r R*i«K5f st^c^r 'ffwf fost^t i 

• ^ ^»URR -^0 *tRR i 

• vSlvBW Slt'Wm *lftet ^C'O ^IRR - ! 

• ^l*1 < 5C*1W, *lT^ c tt <P3G^S *tt?R I 

• ^ ^IMg'W <oNjt <mg'® *II<r i 

• fife* s$?ft £#1% <mn ^us ’im i 

• ^ 5^*t faf 3 ^ Fsfs ^>G*1 ^ I*Rlb«1 < P<1G V 0 *II*R I 

• *J®iIg« 1S fafHhPl i*R? iRT <P3t's ^^<11 

• i ll r RG , 'tG3, J 1'^l e 1*1 ^SG'S *11$^ I 

• \g <)j|igf ^«fat «P5)Q\S *TR^ I 

• ^if*H5 ot *srt <m^gh<i ?m ^ifowi^ few <rso *irr i 

• M ^SBtPRT f^SRR *tt<R i 

• ^pf **BW ^JNJt *IRTC I 

• ei^wtoii, %t, §®Rptf^5t« R®far *n?rc i 

• ?rc$ «mmR*v8h « *mhh *irr i 

• 3R,f*K5 J-Hfa'S (RtFt? e^®!, ^R«t, SlfoGSK 'Q 2|^s<pl?l fagfa't <P«C^S *ft^ I 

• fosw ^rtob *irr i 

• f%*ttws <*r? *i5kbbi« *i?r ^®bh « »im# *to*r ^ ^ 

'orHIgi ’tf^rt’t^© 'S ^Ih>iwi5 I^Sl^cf *ltM i 

• >I^<P'»IM ?WBM « ’IH>l«lJ *I^IM «S ’im i 

• ^ TSjsff f^sf >itb^®^ ^ ^ ’tm i 





































































>*3 


6.1 « ®ltfe 

*n^?r tot #^r i *n^ w *itw ^t i TOrai csntsisnror #tot?to 

c#s f%f%, i<k csIttStfHerw* TOTO 90 TO3; *ttft i 4 TOt®!^ *flfro* ^s top «t1^p TO 
tot i *fifro *iGkM tot ctot csftujtsfiTOT to to cro® *ro i ^kM 
WktM cro to f^H^rr tot, *nfro totot tot <?t*|to to to toti ^froro; 
*tift?r siwier^lii trott^rfa toij vS«HmI*ij tot: 

(a) Cfim^tSrnsfST *T#fa *ttfoT tTO"T (?k I «<wfl> *T?ffTO C£lTc5T?|tTOT*p wmw 

sIdIc.'o dI$c.®i cils »Tf 9W *tlf^ 7 T?ITOfE5^ <u<5-vrr apse's ?.os i 

(b) £ft?w 'Q »ilt®ilTOsraW arigs?it ^ TOTO 9 #srt c k^st »iss*k RR>v® TO 
TOPl*T I i£)igfi^ ^ C%w ^5 ^5 $fTO3 <#? <?T5 fa® ^r I 

(c) *nft ««R*fl» fls^f top i fatter tot^p ftirora *nfar ® i 

(d) vSlvscn^ CTO 'Q 3TOT *ttfar 'jjfTOT smc?. i 

ixi^ 2f?T Sfisn H<i(.*is ®r r u sImN^Is *ftft CTOIt?T >x)^? Stales 9 ft?T? SIvsn skh^ 
^tot cro* <#r c*im to i 3fi> sTlror c*trn to *ftot 

TOT 1 St^nt fvsift TOt $TO$R-k, TOFT ^ «|R>S|SH 1 

(a) (Imbibition): 

to ^95 to^t to srro *nfa® Tgror if TOk fa^ <#t to cro 1 toji 
^ttfa s»*imiw «rl'o)s ^T TO "J[TO TO’tf ^s'l TO’sfC»rcT, 4 stur <p!cJ)s TOfi> ’flft 

dsw faro 1 «<i 8 I%to to 1 wjwiet, W, rsr^iifS-H— jflflpHt ^fa^tfaro 

(<#tf£t?r) TOtf 1 to tot TOfffa ^?TOf «<rcn ^t tot ew, TO?r tot TO?fr tow 
to 1 crosfc « csfa&rrosr TO^*rft ^qttttt sffam <#r 

c*tk«f to to «ifr 1 ^ ciiwfir «<ifl> «*wfl> to £(%?rr 1 

(b) sjM*i (Diffusion): 

TO^ CTOt C5T^T fror TO TOT TO ?f^M TO 1 TO®T TO TO 

TOfirr ifw ^ 1 to ?(Ft ^nfro ^ f&ft (kc® fro gjtrro *nf^ W 

TOT TOr 1 iflwwi fsfro ^t^( ’life's ?,I^m ^j^T ’llRcs 4 RR5 ■'sli^s ^cs c^slc^i 1 si&slcs 5 
^JtTO TOT 1 ^ c^o S|%?rf (Physical process) 1 OT £t%TO "STTWi c<p1c*il J3CS3S 




















































































i*b- 


##Sp 


Clf*t PCP dW PI P£p <£|«1im $.Rc«l It'S vsfC^ PP stfpit P«T I 

vownait vs ^sr?5% m ?t emit Ptdfo c#t pi cic<f p pem pm 

Rc^ iuRcm <ulRi^s ^qttR fijc^Ji wlw IJtP ill <10*11 <fllf ’5tC‘ 9 t c<pIcmI Pi 
'Q Jpcm UtP TlCP 1 M<wg<p UtP "Stl ^ii>R» (Diffusion pressure deficit) Id i It's!? 
CmtfpT lube's ^ UtP W HTJfp Wf ’flfp «|RR> <£|P cm ’ftp' cm Cld 5 

itR c5ti cp i <p m '51 'scp itR cmti utim' «iiR%i i 



^]<p<p 


mr: mu sfUrn iftoi i 

$lPl: P0 C^RltR P? mp It Mt4lWl ^tRt i 

1**d^ : UtP sMI 'oil's$ It ^iRt <ilf5c's ci>c°i iP^t WPtt lUt Pt i 


(c) (Osmosis): 

'oiRpI #f, c0t f% esm wtR? c'shsi 1% mt«T <pw?. (?r c®W "sit ^ iiRc's PHRi 
Rta mp, mpim %ift*ttdt ^ inspt 

RhRi iR 'W p Bfp pd RRt«i m, '»Kc 5 i cild cpdt wiM* cld i cm 
PH^I^sf f% CPrat WM« m? i£0 P0^lR 8|uiler^)« Sflpt I <4 2j&?il?i 

■510 Corps' <#T Sfp^di 4 sn^l T0 #W cm We f faaifclM *UMwUQW'8 0 tC 1 t 

Pi i iR tjR Ip PCP Pi Pp P Pv irh^p ^<pR ^PSIJCPi ’f^ (Selectively 

permeable membrane) Rw ®IMM mt P, '»Kc s i "sidJ^ ijfi> P£p P^ pH 

PR l P^ P PS ia\4+ty Rff PCP Pi P0 ^PJCPI lit Rd 

mt ^t, ;slw m Ip pep pi dd pep pm Rw PlR'o ^ i mcm 
^#Pti lit cm pr m fp p^r pi c«i^^wppmtw si^iR's ^qpr 
«#pi silmtpt^ i 



l£)<p<p 


mf : cm CUR? CTtOT 'SlRilUP ifpt i 

^iPtl: 4Pl® c^s, cif^fp, itR, RR i 

Rc?I WIW1 Pit'S I fsfp PRS, C5C*T 'SlRpm 2RT1 It'S I 


%o)k 






















































#t<r 




6.2 'Q Wf C*tM 

<#r c*im « wt c*im ^ £t%?rt?r ^ i uhchmi* 

*i1f^ 0*^*1 ■ j i j Hc<p 'oilc , t «th<i i 

(a) *rtft C*tm«r: 

7 1T*iI<H'9Im SI\8^r ' 5 It i 0C s r ailfiSs *tlft (capillary water) C'ffa'f <pw i 

slt'^K.'i^ «p(.«i *m$ c<p|« ^jh«t u'ffl' «iii5l's^ ^R> ^?r, <*Rf «p(. e i 9 Ht*t?r wh csic^ *ltf^ ^ 

<?ro?r *nf^> i m ^R> «iw 

vofa *ttC*t?T ^t PlC&S (SlE^ *ilf^ d>C1 OTf I ^Jf' 9 f 7 T 'EM *l|l5i'© ^*1 ^iwN *N% 





ftar 6.oi: *dfr c*tm « 

f^»^ iw C5tw it t%^^?ri ^ C5iw■*i^to"snfi^r<#r *mmiw 
i ^ <sie^ \siwiw 'oiR}2i<i‘i 'q ^ *itf^ TO*f tot i 'sjfrartt 

CW7P <#T TJCSRT (Cortex) 8fm TO i 4 TOte CTO C«K?F CTOtTO' 

(cell to cell osmosis) *t**rf^ ^T i <£|^'olcq “ p ft1% ^*<Oo'9<P 'S *|R^*1 <P®l1 

(Vascular bundles) C’ffc^ ^TtTT i *ftft 9 ff?H3»T <p«il^ C*ffE^ C 5 !^ '©t 'srl$c s, H <P®ii^ 

' s rf*flC 5 I ^5*1 M3 f^t<.<P 9 ftE“l*f T^rc<P efolflp ^llc<P i *tlPT Rfosi x tNt-£MNt ^C?f 


elHR'fcH- SsST-Jctfr GEtf^t 























































i'SO 



'Sl'SCIS I 4 ^tcs? CT ^ sfo® TOf 'TO TO!t, '0|R>3 < l c t 

'Q Sfc^R I 

(b) *lto TO CTO: 

Tgfigw *nfar ^iR»iM *ito wt c*to : to', TOt s^iwN fro c*nto 

TOi^ '5jfn® 'jg^RT ^rsi«ti 5 t?r cro R'aiw ^sram^; c*TO ^sram %ro ^sf 'to' i ^ifasf TOt 

c*tito ^ %ro i c*tm stto® ^ $to to to, fito c*tm« c*im i 

ftto CTO (Passive absorption): $figTO 4 Sitofa sflMlvi $»Ml$.R«W « ^#TO 

sttora to <?ro to, cror toto *il§?r wsm ^ i 

CTO (Active absorption): *i&ii cHhc ,, l *lPi©t v^ef WTO 

toto *to tofsr ^ i 

6.2.1 ^toi 

*ito«T <ro c*nto *nft « *ito to <ro <w©ra sFg^s tort 

wiwm» 1 ^mr t«ww<i *nft <*r* ^tf^r to ^te?r *tF©m 

C*fkl« 1 i>H, Hii wr w*l*nm SIvscki *tl^sRl c*ffc^ ^IRI <ic«i 

fossick I *TOT <PM«1 I *fF©Rt ‘ s ttf% C*fftot <?Hl£»t , *tFff Sp^s ^ I £p^s *tfRJ vSlvklS 

tosj 4TOtt *i9<ito« ^fitw to to opm fi^J I 4 ^ C||TOW« PNHt«« "SltTO 
TO^» s$ 1 ^to<r to?r <to qpm l^p ■srt wi toite to to ^ror 

<PW I SIvSCKl fauXl fwP*! C*fPt^jC s ll PlCCX ftlM 5 , 7 R'C§|I*i'© CTl^C«ll f^TC < I i <3^ 

^ta?t toTO 4TOm TOrot $to to wwiwi to spttto 1 
^to *tf^tTOst TOtwtost: 

c^t^s^j^ftCT c<Mwl *wc^r^hl*»<i 1 ’frf^ 'Q «n<K.'-l?i o«ili>«i(.<p 

^to ‘'ito^^rr^n %to *nf% « ^ito tom sn^stosm ^ to% tom 

TOIC^T 1 ^ , «lto ‘ p Prf^f ^tot?T ^ITO '5^T 'oi^-ljR R9 5 ill'^tM 

to <?itf© to 1 ’ftf^ 4^? «ito wf 1 to ^ftf^ 'Q ifim 

to c*nto to ^#TO sttom toto to *i$m»i c«ww c*lto «<wt stro^r 

«]lc.'s<i ’tPsPl to C’ffe^ 1 CT^TO ^TPtT fc®f% ^?f i *fpst CTO^ Mt 

optro^ tom to fcfotim cto 1 ^ror wtom crom ^ qirocsra 

tom cror ■mro to to tefautu fgf TO*flto 1 ^rr ^#to 

#TO 4|'®)-l! 4>|<4>V| | 



































































































*HR 'S ^Ref (Translocation of water and minarals): 

^rat uifeg^M « ftfSt« c*ibiRi *nfi> 

<?fw ^«T fro *ltR (?fl^ c t i ^®iwk»ra *iklc.<u sRH^s <p|«rli> ^ i ’If'IMlRt ^§R*f 
C^IW 2jc^|eR)i) ^Ret ^jjRj'S C*fk*t I '3|<l*lJ *lRef C*lht fc k ’t T *jR> ’flR C*fk*t*t**lR> 
cslw 'oihhl i 4 R*(«i vSc&vo^ G#toa c'ok*il R^lRvo ethc's *tt?[W i M»l<.«m Rjvs^k *tlR 

<£rct *itRre ^tfs «Rw wiw w c^twr (cell sap) i ^\m ^ 

^ 5 -*im ^ ’fr^m ^)«im m>i*u*i c*fNi?r 

C^IWI* qlUfcM (Ascent of sap): 

■jjfr *ftR 'Q *(Rs? wt c*tw ^?r i (£i c^iwf RR^ stfouR ftar R^ 

%fcu§ «ltwi (£1^ *lW •Iff ’lR^'3 ^VO qfcV I *|R«*HM» ^SlFt^W 

*im, «im ’HR 'Q , *tRsf eT^tt^it <?i^» ^pra - ’|R^*t c*ffe)wi 
’tR^r ^rr ctiw *nm pfaMt i w qtpr ^iRg^r, ^jm « stc^r ^sjiR 
*nR ^ *iRw wr c*tm «*tR^r ^R^t w i vmmr Ret c*ttRs *nR am 
^iRw ’fpjR r 'flifaHM' sift-sur vmwr (sic^ ctiottoti if «sm 

i i£i^tw c«iw *nR <£ras ^iRw ’W?f &«ic^ &«ic^ i£i<p^»iii ^ra - 
’iR^r ^qr «£rct ’tR^r ^it cqqr *it^m oiwiRH ^rm c*ta i 

<£)<P<P ^IW 

^tW: SIvscis <PT St'shi ’tfN» 6 t i 
^’1 < P^ C 1: Peperomia i£|^R Ml's*!, 

*nR 'Q ^uispiR-i ®th ^iR i 
*R iR: (£i^R c^lwr *nR Rqi 

c^Rf&t »uispiR«i ^T «th ^iRr ^ i 

i£)^>R vs|etl Peperomia 'Sl'8'1 i£)^*i'olw 

W (7R ’ftfe ^ «JtW I (£1 
c-q|^n»c<p ^*6r? W^IJ C^f (£l^v 
’Rt^ c t (?fc^ sn^s ^ '*THsm 0*pt i 

Rai 6.02: SRw ^ ®caw^ *lfNt 











































































6.2.3 


cto?t to^ cro^ c? TOgm *Nro TO sro to i 4 TO *i$m»i ctorto 

?iwr ^cro ?rcTO *wm *rtTOQ cfc to i tot toitocsto srfimm 4 TO 

?mi*i ?>£? i ^roit? ^TO#^® ca^sit^ ?t$ cro> ^j%® co 2 4?* ^ cro> ^j%® TO? 
^refrro ■*R%sftfto -m $vnr m i 4 to ^1%cm fife* tot to i fctecm 
sifeffl* cro^ 4 to ^ to w dtmra to 1 ?<it#? tot Wwra «$?% TO? 
ctoh (7m i 4 ?rcto m to$^ tot ^ wf, extern tefocw fTO? fTO? toto 
TO^® TO 5 l RfoqTO 4 ^ -%f gust's ?R® (CTO-CTO ^SJtg), ^«T (<7FR-ft1% too 1m?t 
(cm?- v^iii!)) 4 ^ to tot top \ *xm 4?t? c?m toto^'TOc? ^<m 
to #«!« Stench? fife* TOTO^ m i 


GFtCWI? TOJCT TO?«ll (Phloem translocation): 

vSlvscis ^fT 4?° TOT *t?TO CTO* *jC? TO*TO ?*TO ^fp^r o«ili><.«i 4?*fi> 'Q <plm>? 
<if?mmjTOT tot TOTOi 4 to# cuTOcm ftror to wfi qptcm <lfm?? 
?*TOcto w t^i ^itsrm croft c? <if?ro tot^ *tew»w 4?* csfrto^ 
wf i Qptm^pB^ ftror, ?f%to, gpiapr <uic*h<pi$>ii « <ii*g*h$<ii? wf i 4?* 

mcm c<pfa<piR§H «<flrot 4 iS)?$t ?#? cro i «nfiTO®iM 4 ?r 4 ?#? toto#*p 
■pm vSlvsicic?. toto 'src^st #? ^R> <k? i ijri>T extern mr?# ^[£p«f £ii§t?fi> ^^nc? 
f?^p® to w«jfm toi TO*t? tot to i 4 ? wr toto >iw^ 4 ?* cro cro* to 

CTO? TO?? ?*?ff© TO I %®TO? 4 WtCTO ^jRTTt^ ^ ?l>ll?ft4 <Wf TOT TO 
w c^rs ^i, Wt; , «ttm t>®iit>c«i ^ i Dc^m ^Jt’iro ^TOft^f ^ *rm, , #r &«ii&«i 
c^5 m i 


6.2.4 2| 0^*11 (Transpiration): 

<#r w tow ^mt m m i ^%r £T*im® ^r TOtw% *nR to i 

entfw TO?' TO torj to ^l%um TO^ ^TO^ TOTOm wfs ?m ^?n TO 5 !^ TO 
vSlvkn ?m%i <n*Hi4iw ?Irw cm' to ?m i TOt?^ c? x ttft?r®^Pi 

stfimm to mi% ^rto ■sitwr TOti?ro TO cm to cm, c^i^ 
stilmt i 4 <ptTO to to% TOm cro ^cm ■sitwr ^d>, to fTOc^s 4cm Iro to 

TO TO TOR^, mlt: <131?#? 2R?TO, f%^fTO £R?TO « (Tlf^fTO 2R?TO i 









































































































(a) *|SEP§ta Sit'S 11 (Stromatal 
transpiration): 

(Guard cell) C^s ^ <m 

sffc^ i ^tssts* »tai?ref (<xi<p<5i>*h stoma, s$s&*i 
stomata) ^Pfi tsMt'il 'Sl'stss Wife Sf^WRT 
90-95% ^ ‘ 9 (3rat i Sf3’ ^OCSTI 

(b) sfaWT (Cuticular 
transpiration): 

fcfitow toft w *ir$t?r fc*R3r 

to fa&IBwn * <nwi <4 toto®r ^ri toto*r <m w *nft 

sMIS*ltS sl$,tS CSS "^T I »£| sll^slcs* tof^pn^ SC«1 I 

(c) t*iflHp»ilii ait's'll (Lenticular transpiration): 

c*fM ^pr ^\zm cto «n»c>i«i ^nw to ^ ^jr i wfliwwo 
cs*ls , jc 8, il 'qhlsMts ’»il«8f'o silts* tslsts *Tl?[ i t®iP5^®ils 

<10*1 I 





ft* 6.03: ^.^f5 C^M 
tfWft ^faRW 



^ri§fOT®t& 


-^4 


ft* 6.04; G*f%CT*T 

dcM*ton^ wr cmto 

^ I 4 S|l5>illfi> ^tss*^lt Sl'olstS’S R«s%T I OTtStgtotW Ijolt’t 'st’t ' s Tfa, 
slRjs* sf'otw 'S 'oi'oj*«^H sMss* i 
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(a) st^tW 

(i) v *MWl<al (Temperature): ' 3 TC®t sIc^im* i 

^ifw 'sfc't ‘ s ttf% *W'st$. TO*f , # e t^® ^C® ’ft^' TOT sfcRivT stfiRt ^iRv® '5$1 ®t*ffit3ft 

cm '^P^SJeW ^%RW *ft? c tW©t *fR I WT 8| <.^10*1* '^R'S ^11 

®mtSft TOT (^f T®1^ ^5lfw failed 8|^8 TOT TfR I 

(ii) , o||ar®l (Relative humidity): <il^(.'s < lf?r 5 Tf c f 'S <il*j 3 ^f%RW 

*ft?T e t^J®t3' ®TR[*Ttf®^ ^|<ic<p 'STtt’ifw 'oilfl'ol ^T i C^fWl 4«iN>N 

^%hw «fm wa ®t ^ bus toi ^\m bb w%rw 

^prcs^RT ^T «fl3 c tW©m ®RJ 4fi> ^ BUS TOI ' 0 ||ar©l TO TOT 

®ppp{$ 'e w <m's tot ®ifw tot ^ ^3TO wi 
^%rew *tI*h^'©i ^iR«i ctot i ^roif^R 5 'oii^vsi to sftror sartor TO <ros ^rt?r 
c^f*f sftror to tot to i 

(iii) ^TOtf (Light): ®!t??TO ^ TO, WI 8lWhWd TO ^*T TOi 

®ttotot tot TOTO ^ 2iR»nl tot ^.(.u TO i ®ittTO ®t?FTO0?r ®rj gurney?' 

'*IN>|W'8 TO"t^ TO> l WT SfcRTORT TOPQ '8$t-TOT "TO^1 ale'll vSlvsicu^ ®t*ITOlT 
^fTO TOUR'S gfcRTO SlfoillW 8WfTO TOT I 

(iv) ^I^kHr (Wind): slc^iw* 'TOT SRscns &RRc<ps TOl "55?! '3C&, 'TOT 

siR>TO TO «ltw i TO^T TOTO^ TO!j$ TO[ ^ CTO ®TO i£|^ TO TOR ^f*T 
TO i ^[£|TO^ wr TOtTO 'ailwlPi'® to TO? TOacro ®H *fc® i wf 'srfro TOR 
^RWW’WOT^II TOFt ^[2fTO^ ^N^SCVIJ 2R?TO fcld'oVJ ^ i 

^Ricvs ^i^hro^r %¥t ^fR> *pc«i sfcRtR <?(.*! Rln i 'oihR <il^&l*t cm\ 
Rl^hro^T £|R J ?ll ^.R'8 C^t® Rln I 

(b) ^rsp^fK gJ^R^ 

(i) *|3RRf: ^l<*lRs^tJt, 'oil?i'©*i, '3|<j , vllc*i<i 2jC'N 1 i*i ^Iw^i 'oI^'oju i 

(ii) *fc3RJ ^«0t: mB BVW, ^ ^ WTO? §*B £R?TO '©IH'aVJ 

«W <psl BB i 

(iii) Plawro^ «llil^: *l<fl*Mt45l «llil^ ^® m SlWhMil ~$B (BUS m I 

t£) '0||?|VS«1 ^R8 <PC^ ' J JT?f I 

(iv) ^t?R 'sftw&i: *n®t« b*b <*>w<b ^ cm 

slc^nci'S BBs (bus ■srR i 







































































<4 w ™N«f ’if^rt'T ^©N^vu 


^tW 


<p1'e?: sifoiilii SRn CT *ftft <iMMe<i <Kii OT ^sfa ’tfW i 

^UM t<mN ^T C>1t«11t*M ^IW, ^ot^fH 5 ^ 

■'iRajMaie'sl 1%^ *tlR i 

£Me*iR iJ^R ’ll^.fSc^ 5 euRe®^ <1 Pu.?i Re's rc< i£R? iJw *lR*iM*ie'sl 9 flR‘ 

C&CPfRt'S^ I 1%^ *||'0|»1R i£)^ '“fNtW W1 Rw "5^5 *jtfst Res 

^t fw Rc?i '©iii5c<p ^i^t w^ietlii Rc?r Rgs rc^ i c$m ^ngs "rc^ ot fa'sess 
C^?T Re's •qlReim ^spj j^<pe's *Tf *ttt?T i 4 
lRR ^r*5t c?rc*f Re's Re<i i 

*14^**1: <£R> ^f*frf C*NT *rtW, e^e«ile<pi 

R'seil?! ’IttH *n% CT^t Wf ^ <jpl 
^Jflfi> ^ C^T i*PR ^C5TT 'sf % 

e'sN'fll ^•qle's ^IIsr? 

<?TCR$ MWlttM ^Jttft ^HJ C^ttTtf *ttR 

cBWir %r ^r, ir *nfi?r ct 

swR^s ^ ^m% fra <#? 

^MH>le* eieRg <ilRe?i e<iii <pe<i eiii i fi>>9 6.05: . •.- 

^o#®t: 

(a) 'SRnR 'oi<Hjr ^e'set 'RGs ra i 

(b) MWltfM >o|WNM C%f ^IfSIlft RJR I 



sle'N'rl ^<pR «(R> sleiilet^lii '°H*t®T (Transpiration is a necessary evil): 

2)e^ie«iii J i*Me^ <i'saile*i RmI^r ito»ie'sj C^ffcRCR 5 ? ^«T ra ^t i <4 

c^ra?* R^%r i 8iwnw<i wt 




























































*t$5 i i# "situ wi vSIvsci^ sjfiwN to^> c*tiPr© *t# to? , *#^ to*t 

*rom < # 5 rtfro to i 4 ftcro ^ito tot *nft p^c\ ^ to? top sp^s^ mro* 

P^TT^t? <pl4g»>( '5N TOT i SfcTOTCTO TO *TOfa G^IPk*! TOTO 'EM ^JlT# TO, 
^ *t# c*w wu <&% i $$tf eic*^HCH<st 'siwjw afoPtafc *I4 *m<j> to c*rrfw w# 
^1^1 <PW *TORT CTOTtCTOT ^©t*Rll4l TO 5 !^ TOTCTT ?)IC*T I 

^Hlto, ^ Sti^r# TO TOCTO ^TOTO TOTCTO «£RT WFtft Ijfwte 

3C*1C^ i CTO*!: *f# C*ttTOl?f Ct>C*l £k J 'ii(.*i *t# ^)W -m c*TPl toi 'Sl'SUfsi 'st*u *t# to? 
^iftc'sra ^li>F© C^%^l TO TO vSlvanfS-si TO® <TTOl'5Ttfifa© *nf#^jfBf5 SflTOT C*ttTO 

'TO RC<1 P**^ ^jC# ^C'sl &«1C. V ® I ^ '0|<l' , v||c < P Wile's £|^p> >D* CTt^C 5 ! TO 

\5lv8C1«l TO»T ^#C?J CTO I 2tC*<mC*1S '®l'»lw 2fc?Tt'5t%r TOTO 'EM *||T>P> TO^ ^TT, TO *#gTO 
"TO TO1 I 


TO^tTOTOT TOt *Tf?T, 



TO# 5 *! i taPl(/vjfl ^TOlftooR 'smi to# <plfiiP) 2tG'^m*ic < p ‘STOUT#?! ^P*’ (Necessary 
Evil) *TTO ^P#© i TO?T TOf# 5 iTOTO «flffl> ^TO* to «t1TO?T (TO *3jTOT C^RT 

<10*1 TO ^MTOft Pi* *|ITO J 1G'g'Q S|C 5 TO*T S|p>*|| P<lPP TOTTC^ I 


6.3 (Blood Circulation in human body) 

TO '^fT i WlriTO TOJ Ito TO CTOTO #3T S|«q|p\© TO TO? CTOTO «ifs|G'st»i TO? 

1 *lt^J %*IIHH TOTOt^ <PW1 *PC«1 OTCTO cTO*l ^letP TO? ^ip*?! ^llc<P i OT ' 5 Tt*UC s T TO 
£tP©Pl^|vo (TtCTO PP*1 TO®t 'Q ^T?C*t i>«ili>«i TO3, TOC3 5 TO ^T?<ito v ®«1 'TOT i 4 ^©C3T TOllTO 
HGHT'SflWft TOTJ, ^tWR TO? <m$ TOfr Wf C<iCTO ^ ^ CTOF ^TOJ *>m <#♦© 
TO i 

WH<CHC4> MZfttS CTO«T TOPf® TO? W#TtJ^ TOIJ %ItTO «tlW, TOC'P TO ^CST 
«P i 4 TO^TO 7f?<i^*ivsTSK.*!p TO ^T?<i 3 *i's«i (Close circulatory system) TOT TO i ' 3 TT^T 
GIC^. ^ ^<P<il<i J l* ,v iff 'St*11 ^Jt3T TO 5 PPU ^T C5C?T'8 TOT TORT *1lC^T I TOT 

TOTO*T^TO TO ^psp RC«ll 4 ^JTOTOT, 

(a) TO TOR# OTCTO PP>?I ^rosf pTO C^fe i 

(b) TO 5 # ^Ttfro TOTO < #TOCTO "spWT CTO CTO?TT PcTO Wf TOStTOTO 9 lfTOT c t 
Pil«i c t TOIC® ^ttC?T I 











































































(c) m TO ^5 ^<Pfc® Ito «ilCT I ^RIH TORT ^HRT 3S 

tom fcaWsr^f w «ot *iinM wiisiyp mrnw i 



, mS33*FoW (Blood circulatory system): 


*fsrf^, f*l?T 'Q £<pl*1«p*ilPi Rc.*j ’tf^s i£MS «iPi<p|v»flq (Lymphatic system): mPi^I, 

«lPl«»MlPl « •UH»H>ttMHlPl to ’tf^s i 


6.3.1 W (Blood) 

lift# 'otftt*, ^tfk »i<i'-1l'» vs^T 

*to i m to, ^*ito, *m 
^ fcptokft *iw TORfe ^?n 
c*rtto <5$#tor torcuito 
*to sftTO TOW <R mt*T ffrtferi 
^Icvs-si ®1H ^sl^eeflc'a ^$^f°iTO I 

Wsi 

^ i£R» ctIw ^®rt i ^>i ur? 

<p«ft> *mrornsraws® *tto i 

(a) (Plasma): 

to i toito sun 55 *®s»i 1 

erqi=r Jurist <#t 1 4 w ^tf% to*i faf C8tifl5=?, tetoN « rnmmj tom wr 

W*n?r ^llw* 1 t^RT MPIJ PI *mt**f , J[(. e, il s|lc<P ^5t ^cmI: 

(i) CSilf&=T, ^flt CfllftvBPH « *p|$QMl«rt 

(ii) $TOi 

(iii) *5^ *9^3 &R<P e tT 

(iv) «i<H 

(v) foiSlI^M 

(vi) *.TOH 

(vii) 

(viii) TO Wf PTSH: tor $3to, i 

*«rw mmmj *iHto c»iiI4«i>i gsnfe, <?ritom «i$«>it4iMi? « 'auwftwi to i 
toru to to<m *it «fe«t w toTO to wm tot cttto ^ iw imw to 



ffesf 6.06: Mt3f OW MC$r: i&MPfFf i 

t°iifV« c^s ■a«<ppR s r « 

mm, %r o <mMT <5ts&*i to 
ttoto 


MSfr-iM, ##5iR- S»M-ioM GSJM 






























































ivSb- 


'StRR'teH 



^?r i cH*,u»n*twi sRjift w 

«iR? ^r ! ^ c t w i 


(i) C®Ttf^o H®«»R*I: >IH<IW t^T 

w?R<pt?r w centos wfi<i>i^ 

>i<icbw c^r i ^'siRncsh *iR«nw 
^ft<Pl *n*H '^‘l ®lM voipvlaiesrl?) 

c«=ilRv» *i«<pR<pI fc»f?r ^?ri «£rt 120 
f*Ri ^jw?r (3l^o wR<$l*i RvSfo*H*i 
«ltW *Tf '0|C*i<pl5| H-vo|^vopi ^tf3?T 

TO5f 1 ^hRii^ 3 os g®i|R>o 

?R*|JT £ff% R>vSR<p RRiRRgs m 50 ®T¥ 1 fear 6 . 08 : <?itf^® * 

O 

*Y 



(b) sis^R^I (Blood corpuscles) 

^Ihgigr %*T *wg«is *i«<pR<pI C*NT ^lt?f, G p ilR's <ra<pR^f (Red Blood Corpuscles), C^o 
*i«<pR<p| (white Blood Corpuscles) (Blood Platelets) 1 ^if^S 

<?pm, W W Slt®^ W «I>|V|H ^Rt W f^R ^ftsf 

*I«<pR<Pl RR C'T'GTJt RG«|R.®1, vo^T ^rejf^ef W 4*ll<Ph ^st %T Rl I ^lN til^R'Q 













































’tRwr 




c&w sff?r 500 *R t.<Pi i '§®i»iifi ^nfktRr otiR'® ^^R^i 
Sltw i 'S}*Hl^«1<Mt4 pp^ C*ftR® *lfolM «Pf «ltW I «||S||CM ^)4M« 

2ffa ^5 CSTffl^ ^RfiT fcsRs ^ l (fifths HOrftalU 

^%®tsr 4\<R ^1$*re|f$® *ll^T WI 


Rc a ilcj|lR*i: ftwlcfllfii *ww*i *W$f i wlR® *i®<pR<pI*i i 3 ?r ^*lR<lf®s ^pkc'T 

«TH OT*Hn i £l«ji'sr«?l*i *tism RwIcStlR*! *Tf s||<P(.«i ^•"q'H®! ^t *® < jMJ®l (anemia) 
ffHf CTO I ^UMlCWH SM ^ ^Ste*T SHtflSl 4 CStFt^F'® i 


(ii) ^<pR<pI ^t Pl'SwW^ii 

<.-4®9>R<pI<i RRnS t.<plc«il c*r§ i RwIcUlfitfiiR J 
M»l*l i C*^» ^ v *ll^ R*T i RwlcfjlRi *Tt «IM>H <pRcH <?5f® *K8 <pR<H, 

^swRrc.® White Blood Cell ^t WBC ^®T I C*S}® ^R^l*! ^R*lJt RBC-^ 'g«i»il?i '5ft ? R> "^Sf I 

«*rat 'suiPmr 'To «ii<mm« w i wimRcRPw sOfam 4fi> ^\%$ 

WT^l 



6.09: W m'lW'SUJlPl*! 2tf™ wn 4*0 ^ 


c$s am?™ ^ro Rc?r fiowft *ft0i ^ «rift+i4 snSNr c®^ ^ 

w sfwt <psc® *lt0 i <iRms ^Nr ^pr, <R® ^R<^ ^R*IM 

I ^tWt^ Sift ’‘HftPlftlSN 4-10 W C$5 wR«M S|t0* I »|M4CW* «*RT 
C4tf5 *fl?f l ^J^ttftw^ <K8Wl<(^ ’*101 (?fs ^sR^m DNA $110* I 

M^Rt'on: 9 t& 5 T’l®®lc<i ■'iRc.RsflWW ^*lP$lR ^t *5R®tP$lf^ ®iyil« (?^s^R<pI<.<p 

£f*im ®m m, $$t (4*) ^OWI^WWI^U $\ hHlR$H <«ra* ($1) a|I^Wl»lftl5 ^t 

^fRl^ii 





















































i8o 




(^) 4 *^(.*13 C^s 

3 Tl^j^t?(tW 5 T ihl^h 'S i ®0t$il^c.®iN$v 

^ wi; ^tr-Riwi^i^ « 
v|Wl*l$l31 (RGS Pwwl®, lira 
^\sjiR ®rw*f ftsft ^?r i 
<K5 Rv5Q>ill>l^8 ^fati 
c^fc, ^i4ln 's WSfo^Rft’S 
■^5 ^fatl PlWWftti *lkf 

^ (£)^v ^ «uifi>4&4 m\ &m sfm 
^i c^M'^]<ii , i ^Rv^r <pc<i i iii'»ic<i 
<am £ttet«f war im w i w# 
*HtFtt*r$dsif*i3r stH^rn csro#toi*i3w 
^t<n 



ft® 6.10: ftf®* sWsr d® 


H) 4|l^l*l!^ : 4W* 5fl%gtniw ^ TiHI^ I 
^Iffvao fafoc® f®sr 8W?r ir«tt: RScJilfiH, tePiwlRH <*re? mwiIVi i 




f^ttf^r *pjlc»1l*il$u>lf>i*i sUfam #fl*t ^?n tePiwiEH 'Q mwiPH R-'SiRh 
^rfw m*n«A* wf f^g^s w to «a»nf0f sftot^f w i «wfw <3*nf^T to 

<tsc<p <j«<iiR,<pk Fovsw Rfare <im cpf?r i 


(iii) ^t $Wl# 

C*|$l>Mi> (Platelet) ^T i (flMITO, f^tTO WW <TC5 
^c® *hbt i 4 £prt *ri$d»tj|i«R id ^%5isttro cro ®r*it*t- *ii$d3i<tf$*ii, 
<!'*§ ^llc<p; R»*^ ^llc<p «Tt i 'siwwii ^oo, ®^&*l*ji,«il C4l*l *RT; 

^I4IH C^TRl H* Wh 

’tw ®n^ <t-io f^r i 

>ih^w srt® *wfliPiftilsn 
■5R , *ur gfm ®rtwi^ »twi w 
®it?rQ c#i ^ i 

2f*lH TO 3.C°ll "3$ \s«P'T <P-fl1 

wft ®falCTlW (blood clotting) ^PlJ 

I M>lMl ^t M»lc*ll ft^l ft® 6.11: dR? v5|R5R i 



c02s> 
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TO <?Nh<Pl3 W^I^-^lt^rt TO ^ 'a|R«R'0 'altTO *H^ c t 

<PG 3 i£R? STC^t'g|l J if 5 *i (Thromboplastin) •TlW “'W^f fcsf?T <PC 3 I 4 ^Wif’JpTl' 3033 Cgftf^T 
C£tl8|vRHM> StffTO TO I Spqt^T TO®t *ITO TOOTS C8flfl»=T- «H$.0WlMMW 

*pRPm wito' *tf^© 'to top -$m frot *ito wr ^Si?r i *i$Qh 

'®W3^3 CSflfiH *Tt ^©t?T 'Sfffst 'St|p|<p| gj 3 ^® TOT I 4fi> ^5 ^«TO ®hIi> <4^ 
33Wt <FS TOiI TO m '®*P i T Wt^Q *?fiH 4 8|%nm ^J TO8 TOTC 

3l»llllpH> *N^ iiR* fe&lflM K « TO#mt5? i§tf^® TO l 

<TC3 *tf^It c t ^JbQH»l ^t 3TtTOT TOPs ^ ^ ^tl Wf W C3t% 

8n*RiPBr 'im to i 



4|6f: Pi cm ^<pf5 -*ttrn «ifa> 'Q ^*1 i 
OTl% « <?^5 TOPICS TOT *rfsppj : 



COIR'S 33^R3»I 

C^5 333 s Pi 3*1 

(a) PW*lOT 

(b) TOt^ 

(cjUpnqfl^T 

(d) ^ 

(e) TO 




3033 3>|ef 

^ cicm ^9 < l c f ^9*ttWfa i WM3 ihlft*f 3»ler <pc3, CTSR: 

(a) *|flTO: OTlf^a 33 S J P)<H ^felfTOlCgflfTOOT CSTO <#TO 

3»C3 I 

(b) 3 l> 11 *Jpl 3 > RQ>*ll 3 WT (TO^STO OT f#T \ 5 l^- 

\5f^1^v5 ^ 333^1 CTlfaim 3»l4c«1lJ^G*t' 'sT <K3 tTOT ^TtC^T 

^tfSTO^pifTO^ftTOJ CW(3?TO (Ml 

(c) *! 1 W>ll 3 TOOT $CTO, 'oUlviftMl tfW'IT CTO OTTOl^TO i 
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##55tR 


(d) '®M* ■’PTSt R^t: <?RRR TOJ ^SIRRW RRRURTt R’Rtf^ R£6^ i t£|tfs RtR RR>v 

^rosst RR>si RtRtR m*\ rr 4r? ^©t r?sr rnjcr crcrr rRr re® i 
crcrr rRr ^©ierr rr®t R^t rr i 


(e) R«tJ RRt<R*hH: R$ CW WS **$><>4 W 4R* <5TC»tR 

RTRJCR CRRR ^vSfaiil, $Sf<i<p i£)fR® VQ <p|«f»i tBl^-'oisil^v© R.WW ft**PlRR <PCR l 


(f) RRCRH RQrRR: RRERtR RltRtR% #Rc® fcoft 3R5 RRERR fetR HRUllH4 RRttf Rt 
RRl 3 #Ri®I rOT Rwiletl ^Rtf)fRf®R WR RRRfR® RR 4RSlRt®R t®tR<P 

*m Rf^Rff ^<pi rirr "to i 


(g) cm df^wK: tor^ rrrerr 


w^,c<p ^tRtRR 


'©il^R (TO 5 RRR RJER i WtfR>Rf® 'Q 'oijIFGg'SM %$R1RERR R$ (TOR CRTR Rf^ERtR 
W»tRfaTOi 


(h) RS WRlft Rfat: CTOR G«plc«il ®RR <R*t& CROT ^fRoli^l R$ ®{RlT> r!rE® ^RtRfRJ rjer 
4R? (TOR wt R*R TO I 


6.3.2 KtW ^t RB3R 

4TOR ^mi'SH^ Rt ^ CRt% ^RJ Ri^R TORR, ’RR Rt$R RR 1 r’ Rf®tfi>®1 tf®TRRt 
(£1 WR fwtRR RtR*$ c5f%f®RERR RRtR C<iRE® Rte i R^R RR Rf ^1® RR #t? (RR^Rt 
Rt® RR WtRt RERm? ^R?«IJ RfNt-fifta 4R? TORRtR RfTO CRRt CRER CR RJ^R 
OTlflpR$RsR^lR A 4R? BRtRR 5 ^ *tRERR'0|jll*5<.®t«i (antigens) RtER 5 3)R?R^RERa'Sb 
^ RRERR 'i|JlPB<lRj (antibody) TO i <fl$ ^plf^SR 4R? Wtf^R^R ^RM®R %RR f®f% 
TO' Rt»JERR RTO 5 fRf®R RER 'SfR RRt RtR I 4ER 5 ^t® RR ROT I TOf RjlWB^RtR 

1901 RIOT Rt^ERR W G*lf«tfRRJtR TO' ^st A, B, AB «flR5 0- 4 ®tRfi> RERR RlRRRR 
TOR I RtRtR'Fs 3JRSSR Rt^JR RE$R RR ^t#RR «3RS^ RRR TO I 


IrEER RtRte Ri^R ^CRR ^|j|pB<lR» ^R° Wl%TOR ^Rl^ CRTOt ROTT: 


rotr^R 

SUlpBOSM (CRt^S R^R#TO) ROlM^ (R5ROT) 

A 

A 

b 

B 

B 

a 

AB 

A,B 


O 

(?i^ 

a,b 





















































































o$b 




iS'S 


'aulftceM ^ C5fj?|f| i <u<t 1 

^ts^t sfl^ "^fat ^»«k.vs ’lift i CWT: 

4^t A: <4 G!}1*fa "3tS A ^Rks?*! 'Q b <i|RWvs> i 

«t*f B: 4 GStftit TTCS B 'G a 4f5^f© 

«P AB: ^ fldftsr WA«B ^RjCSR *ltCT ^ C^twt «£|RNw «ltW> I 
«t*t 0: 4 (A?0SC?M^I : i»W«l1WJft^a«b «lt^i 

wife'® ^f*W ^t C^tW? whfelfat'® 'oulfnic.'st'i ^ Stf^st? <wiw T§‘ 9 tf 5i «l'a 

'0|jll*5^Iwi ^m, Tit ^8 '0|j|p5(,ef(,*l<l TftC^J fel^iil ^»$t'® >1**)*^ '®Kw, 'oulp5(,®f*1- 

'i|i!f*B<|R» 1^?lt al%5t Gtt% #*R faUf ^F® *ltGh « *R «P*I * m »HI 

OT'ont ttitt ■sit i otsr: t'®Nl<i <ife a wife>® ^R^Ui f^ifec'® a tsbiRjcsr 

«<w csm itm <*t ■#? b (®r<k im ?r a 'auifi^fe ^) ^i^r ^ 
^ %5 *|filCT ^tl Tiff? Tfbs TSftOT CSSTSJT^ A 'flUlRJflflM a 

'®ulR>^fe«l >||Cx! fefoiil ^**3C^ ^§J51 few ciw Re's *tt£?f i Aiife ill's 1*1 *us OT '°iJlRic | sf , i 
«i?r Tmsr ^vH'oiw «r^®t fe^t ^ ct=t ^ Tfi^ uuiftciWfM 
^ptlw «uiRJ^n> *it «ltw i ^ $*t*r 1it% wK <*r m fere 

‘ y ll<IM ^t •It, 'fifa E^<P ^lllcil TJfn I 


TfTSf 


fip’t 

0- 

0+ 

B- 

B+ 

A- 

A+ 

AB- 

AB+ 

AB+ 

4 

4 

4 

4 

4 

4 

4 

4 

AB- 

4 


4 


4 


4 


A+ 

4 

4 



4 

4 



A- 

4 




4 




B+ 

4 

4 

4 

4 





B- 

4 


4 






0+ 

4 

4 







0- 

4 









feai 6 . 12 : c^t 5 ? ajFt?r ^ (Went ^ttc^ ^ W 
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#TfTOH 


TOft: ABO TOf©C® W ^llft TOT « SjflTO ®lPl4l 



CT ^ TO TOC® *TO 

CT <<t CSjC® T® STO TOC® 

A 

A, AB 

A, 0 

B 

B,AB 

B, O 

AB 

AB 

A, B, AB, 0 

O 

A,B,AB,0 

O 


$*ic?rt TOftfS *psf toc^t c<?TO5 tow o $c*t?r to ^cto w ^j%c® ^ 

Rc^> *flW i TO TO ■ji4W^1*i 3®TOI (universal donor) i AB C3C3>lo*il 

<ul$3 ^ 5JTO ^C's *ttW i ®l^ 's|c<p ^SfTO (universal recipient) TOT TO i 

BfaTOfaw >i43t3)h w?t®r fron <j$stft®t<r « ^ *r®fcT stcrotj 
to i c®tot, 'aijiPBtetw^ f®f%c® caftwt tow cw abo *N® TOtfw 

^(.'I'Q 30$ ®H?TG voulPoustri s||c3>, CT’tCrft c^Ro-lc^ 'ai^faTO' *ltW i w>i'i: 

C3TO (Rh) «wl$3, ^ TO* TOCTO 'oulftc'st’i i 3>lo3l 30$ ^ «pj|53 $||<pc®i v®lo<p <1C Gr 1 

*lfstfi>® ®M 5Tf TOTO TOT (Xrffcs l t£]f& ^ ^Tf CTOT '»kc®l'Q sjfM ^T Wt^T ^TOG 

tot *t®c® iot i ®$ abo ^cto toihiH crow TOte *tftro tot ftfro cro i 

wtfte CTOW *Wl§«W RMWH OTTOT TOT <TCTO ^1^ TOT A+, A-, B+ B-, AB+, AB-, 0+ 
TOR 0- l CTOlfiS® ^CTO CTO$ OTPf TO$<T ^IJlFBt'SM CT^, ®$ *tfsffi5® ^TOF 
WTOT TO T® 3 ^ ^lletlw'o •SjC'TO 3$ (.30’lIo'S) ^tC® CTTOT *TtW ^Tt I 

WtH « TOtf^FF *tTW*T®T: 

®|R1®, ^JTT, ‘Hjfbfo^TT, Sflffw ^T ®RJ C®tWt ®tTOt ®I®jfw Wt TOT 

(To wr ’to 4 ! ®ih«<HsH<Mc<i to m i ^ ®<mr ®ro ^ to ^ 

’tfrostTO^ eic^l'sri TO i '5^ fof'GC'a <4^ 3$* < N'®I tj? TOt? ®RJ WT’lt? CTO ^RJ 
m %® TO i W TOR TOt ^oTO TO# W #=H i ®FPTO ®RJ 
3jf$3 "3$ >33hl3 ^T $ft® ®T°CTO 'SltTOf "^t ^ C5t^ CTO fitc^l ^Iwl i 0<TOI 
^ Iro ^1^ TO TOM m TO*! ^TOM Sl^ro ^ wm (Blood 
transfusion) TOT i ^ ^F®I£fW TO^, WT C^l^t? filt 4 ! ^1 "M i 

Calc'll C^f%5 30$3 ^T 'S Sl^R) ^T 3 s 03 i£f^ 010^. ^RJ Olio'll 3)1$3 

^5 ?tW M TO*1 ^TOT ^s ^ I To RRt ^ TO <St% 

#TO 1%“^ TOI^T TORY'S*! CTO5 '?M i CWT: 

~$m, 'SrfeWtl SltfoR ^ SfgTTO tTOKin^R ^QTIT i 


$o}!» 
































































































ms snsrm s$ i ^ srscs m, 

^f& 'oiNIcis ^i<ik 'SRf 4<^ ^Nfst^ *tlW*F©T i t«ictf>5 so$s (.<plc*il R<P"f CT^, 'st^ 

«ic*i<p ' 3 T 5 RI 2f^ soss filwil'sr*) ^ 'oic*W5i C^l^ 5 ^ ^R2l^ <K3 if 

w«rt tvii<Hw«ii ^su* ^ i «£i^r *i9Pvifoos ^Fwc*fir ^ i 

WfR W ^ ^Sf i <£(US WtH* tot?T C^tFTt ^ ^1 *Tt I »«R*R^r 

>ii^t«M c$c$ 450 W\ s® cm w to csm ctfpit w$m\ i <3^ 
CSCm& £fl? 20 <.«llR,'© ?1 «<pR<pI <PS(.'® *lfe?Tl OT*tt C 5 ^, C<Mwl ^ m 

*i?r m wtH sm stm om c^rr ^pgftqr ^ s\ \ 

<i x ®»(lc*i *TOllt>*i '5 i ^ , T|<p^(. e f *THt 3 <p»i <p>T' > j[& CT'STtt i OTSR: c<plc,*il Re*!*) ^1 fac*1*i 

cror 'ii^iw wtH ^wsr i afus s&$ wtH s*sc¥ ws sm f 

'Q ^cm ysm wtH ^ sf^f 

^rfst%'s ■>ia>'s*i i 

6.4 ’1<H 'Q 

6.4.1 ^ 

^t 5 ! f^W ^ ^pT^C 5 !^ 'STRNtt'T '0|<qpv('o t£|<pf5 Qic<pMI<ph '*pHf '5T®t I 
4$ wif 5 ! ^ fsvm mcm c^ift fw *fos i c*ifa<i>ilv&i*i w 
*iw <# to ^o «itw i ^Pte-anStar «itw 1^fi> ^t 4*H>itvkiK 

SWm ^t Wl«lM>ltvb*l|i| «!R* ^t «fltt>l4»ll&ll»l l 

^8*5* (Epicardium): c<jl'sr<P ^Tf i ^o < sifi5c v ® RPf’^s'olw 5^ 

«rt^ «£|^ (£# ^|<qs«i) ^»It 1w ^It^s I 

'5f*U j 's^ (Myocardium): ^P’s'o^W'fi ' 5 [RNtW ^T^tH i 

C‘ p lf*T Ptc?i <4 rffas i 

*F5S*m (Endocardium): ^ ^4U>c?i l^'sw^i i fel 

l 4$ 5^# ^1lfi>4>h < lC«1lM>'Q ^5 W I fe\9(5M *** ^Nt ^ 

ol'Sifu £Jc<pIc^> R'o® i ^ Row *jl^^ Ct>W 'Oll^lw (&$ I £Jc<Pl^> 'jR>C < P vsh 

i£|^ 'o|Pi*n (right & left atrium) Wf 'jli>c < P v5H 4^? 1^®RI (right 

& left ventricle) i fiilfk ^Rl^fT^stW ^ sllfl? til 1 '°il*f v t 

mi ^sg^iPi*n <£fst ^si^Ri *rf( fei «llw i 


^pff-is>, ^i<R'S3w- s>v-iov (4f*r 




















































































^<Pfc®? ^®? rPfr ^ toE?? tot 
C? TOt, ®t (RtRt ?T R 1 ? ?TO' 

TOJ TOl® (valve) ?t R^RlItol RtE^> i WR 
'0|Pl-n 4?° TO tolE?I? R*0?# to*R to 
RIslRPH* £l$<PRpt\5 TO® fRC?r ^fw I 
?T? Rf 5 Rf 4 ?? TO to? ^ 

RIsiIPPHj <i!^<ph^R ®h® (»il$iah ®h® 

•ilex's RRfi>®) Prcii ?Ig<p i R^lto? 

'Q -^5^5% S^f?? ^eR ?*RTtoT 

Rlc<P I TOt? '0|<iHlc*i« ?^T RW <P3l ?$ 

ii)<pt Plc^p &(.®1 liRv i£|?> c^pTGI TOe 5 c^I 
fefe#IPs TORN 

6 . 4.2 w m to^mh 

'o<N<il TO 5 ^ c'sk/iIs, C? RjsPt® RIeTO RffsT ?sRf ?>E? i RjsPtE©? R°c<plbi 4?° 

SlRlRR to 4 TO RTO t? I ^PlE®? qftTO RHETOR 4?? £|Rl?E 6 t? TOJCT Rt?t ERR 
m R?TO TOfe TOt^a »l ^<PlE®? R%«>lME«» RRT ?? PfE^R ^ £fRt?TO> RRt 
"3? WRIE^SR i Rj^PtESS? ^R 5 ?!? PiER>R-'TOtE?>tRE^ ^W) Rj^TOr? (heart beat) RER i 

RpIR ^fl> £Rlto TO Rto? Pto TOf <RER* ?$ TOPfc® TOR TO I "SRlPRR 
to? to R^T v5lt-®l3|to *J$<^TO 'QlPlE’h TOR TO I fRf^ ?T RtRETOlt? Pl?t? 
to?to ®ifeic'sei ?$?R«iPic , n TORtoi 

RpIR ^P? R°ETO? TO to? Tjfij? CRPt StRlto ?? I ®R? TO ^JpRf-toE?? toRER? 
Sltol?Pfa ®1R® Rer ?R ^R\ TO ®iPi*n c?e^ <p|*C r i vsi^-'oi^to ^ ?$ TO toiE? Rc<H 
R>E? i to to R?E? ?R ®iPi*n 4R? ?R toE?? RltotRp^ TO® *jER ?R ®R? ?R ®iPi*n 
CTO 'SjftoR "P ?® ?R toE? 2fE?R TO I 4? R?Rto to^ERt R^Rltot to ?R TO 
?R i <5? ?*ER to? CTO ?$ TO 'aiRiC'n TOR R*?ff5 RtE? Rf i 

?rr to? ip R?fto ^?, vs?? to to? cros ?n?? v 51 ^-to top m fRf%r *rP? 

RTO ^R^ER TOR TOi ^RfE? ?^ Rtoflto ^?i to tot; RRE? ?R to? (RE^ 
^ftoR^ m ?tf*Rto Toe? Ri?t EREt Rtotto t? 4?? ^®? to?? wfetfto 
■^Rtottto TO RR i "TOT ?$ ‘ S J??R toE? fro TOiE® RtE? ?t i i£)TO? ^PfE^S 



pR 6 . 13 : ?H? ^Pl^ 


















































































o)h> 







tSaf 6.14 : 'ocw’iJw « ^ 


*ttftwfw ^f”C<plt)*l WT ^ '^M3t®T 5 T SiH^It 'SRTt^o «ftW i 

^tW: M W*\ i ««W »1l*)M& *TM*rl'Bt4M 

w «it^ i ^Ri®* ft®® *rra?r 4* « ^%'ShRIM 

<jw *rRibh i 


6.4.3 TO^lR^I (Blood Vessel) 

cwr 1%^ ftar ^ sratfs^ ^t ^r, w#r i <spr 

•Ttf^T 9 ^ (?fw Clef'S! RRsfj ^ ^lR>s ^ W(A$ RR>q W*f CSlW ^RIt?f 

^«Pfc® R 5 ^ I «<w t%f%£© ^<|R<>I «®HlPl f^T *ra- 

f^mr fcpft® *lPi4l I 


(a) *hR (Artery) 



TOTI 4<T <«Wv| I ^ <uR*|i*iqijt ^R® cTOp 

-^pr c’ffc^ ot?i i 






































i8tr 

(i) <*T3tM (Tunica externa): ^pRf CTf'SRs ^«Tt f^RT fcsfa *®^ i 

(ii) fu'SPtal (Tunica media): 4fi> ^gI<pI<i ftsf?r ’sfiCTRi ^s? i 

(iii) fl5\SR<p| (Tunica interna): (4fi> ' 5 ra®T '®lh*l^l ^Tf f^C?T fc®f?T Rj'sms •*»’?! I 

gfift? i *ra%® ^*rrfrfcm Mm % ^ ^iPi*w ^i ^Prcs?r 

£|ff®J^ 7 T°C < PlbG*1*l WT (Frt^ ^ ^ 'SHC!®t?r 'SIffst 8hlR,'® I 47?® 

M^MXm r^#® at sRifw i <*& *rc* *rm»iihm» hiI^i-hh <r?t i 

f« v ®^ a*8N«, ^PHIwis s&m 4^ f*sjfts*tf*l<pvs! *ill'toH* v tc , i^ St 5 !] 5 ? i 

Rio's* ^la rI'® <%& 'oi^'o^ <p*i m i 


^' 5 Tlfir3 r f 



(b) Plat (Vein) 

c*Ra alPr %a a$ wcr* RR>?i w*f c*?tc^ ^Rptc© f^c?r 'srfca '©Ion* Plat ater i 4at *Rfaa 
"SR^ ?flat (FtC3 rI^c* afa 5 i Plat’jjFTf ^ttaia'F® (TftRa Rfoq ^tl7?Ta 1 <pP|<pi|Pi <SlW aflaw 
aa 4 =r 4 wa ^®pr*ij aiPr iiiwr ^r Plat, $*iPiat, w®8*ia Plat w ^RtPata *ifa e r© 
rc* aj^Plt® foe* y ®ilC' > i i Plata sttfla aaft* *u.'®l Pr j '®*I*PP> i Plata sftfla aR 
Puft’qm « a*a c»tPtaa i 47??a atPm ^s®r 4a? a**ttPan i $»i*pi cata* 

vaUOT l ^pTf%f Pl3lt 'olftlWH a® ^<Pfc® cfc ffRT I 


o 

*Y 

























































i8fc 


(c) erlPi^l (Capillaries) 

C'^vs^c's ^pi 'srf^ ^ <wiRi c*Kt i ®riPi<p| ^#r i 

t£)9p5ff i£|<p|kj(,<p ■gjiqvo^i ^M)Rc<p ^tf^H <PW i *pc«i *T5|f^ 

’■IWt-sMMRT TO TO TO ^ TO ^flfTO *tf^a ^ ^ TOft# 

C<p|*j(.<p *lEi(.<q£l 'TO' I <4TO Sitffa W"S “ s> ftvs®Tt l 9 tFo®Tf Sftffa Co^ 'TO' 
(Sj^l'g'S '3R' <]Ag ^Jt*R O^k*) 2|c<l*t <K3 I 


'SJTRfT 'Q ^ WlPl^t 



f&BI 6,16: ^M<ICWC3 ^Tv^T 














































< p|'sr: 's to* ' s rc* : tr ^tt^N 5 ! ^?r 


fotoj 


to 

(a) 'S 'STSTtf^o 

(b) *®sW«* f^ 

(c) flOS'fl si^Fs 

(d) anShr 

(e) faofcM *rf¥l* 

(f) ^*nfli^r 

(g) w^tpt 




6.4.4 (Blood Pressure) 

*$£Nlw,s ^fSRT *f s lf^?r ’tte* C* m **, v s|(. < P ^(.*1 i >)?wl& r i *f Pic^Sk 

wm *tft* H*5tc*fir ’Itait I PiC-tolPl* m (Systolic Pressure) 

^C,®1 I (gj^vs^C^ R®1WI^) 2f5f(^ c | vslillc^h *^l>l*f <p^ ^llw 5 I 

<4^ Bt*f (Diastolic Pressure) < 10 * 1 1 

«lh4*®BH: f^^IWRT "SIC®, *itos **£* 
i£|<p©t^ 'afk*f ■S'®t>i‘ s t (Blood pressure) 

n*m* 120/80 foRlftSN M 

^ *>*t *?!1 £f«rsrf& 

vSw>^h 4*° R'®kfi5 i so®* 'Sw? 
f>IC>GlPl<P (Systolic) BH *1* *H*K ^ 

120 fifafaSlMd to I toWCV VbUlltffclPl* 

(Diastolic) Bffi ^C«1 1 Wk“f ' 5 Jt i T 80 

ftfafttoo to i ^ Bt<# ^tos* ^fi> to* ^rwt*tf% ?m <wifao» ^ *?r i 
*TO*t* *tofl7F *Rto5 <tf Hlfv^vilVb m (Pulse pressure) **IT i ^^fl* 6 !^ ^ * 






































toTO sieves < q>f’$rG's c# TO to*Hch TO £tf% fafttS 60-1001 sjc©* ^fere's TO^I 

<PM '5t‘ s t ?C? “TO? C?T> (3? TOT ?t? 1 (Sphygmomanometer) ?T 




^tw: ^pr crot? ?*% c?te?? sfc ftto« hiI^i-hh *tot to i cto to? * 1 ? 
<flTO ^®tW? *ilf'»H**t , i ’TOT TO 1 c<p|c«il *ils«qvs«i «T^» to?. t%? cto TO? ?c e il ''®T 
?Jt*lJf TO 1 

?®5t*t (High blood pressure or hypertension) 

?$5TTO> ^T?? ?lw toic<i ?«& TOt TO 1 ?pe|% 1?^ *TO*II ?TO? Itotcif TO ?«ic? 

2020 ^tero toi c^f « *wHlfil to!?? c?m to? to? to* w wt?flf? to? 

4f*t?l? C?*ft*» 4? ’f^? ?TOflft TO1BT 1 TOjCTO TO? C#TO TOJTO 

TOT? ?>!?? TO^ll vs CD I 

vsco ?^Bt 9 f ^t? ?$ DsilbCTO S^'llPl’IIwi C? 1>f*f JjjRJ ??, vslc*? ?^Ff*T TO? I ^Tt? 
•qMficTO CTO? C?f% ?$TO*tC?> TO TO 1 TO>TO <j4qs«q» ?l^c?? CTO<? ?T?l? e t'® 

f*ic? 5 iPi<i> m 120 PiPiPiBin *n?w? to 4 ?? w so toto? *n?w? to? 

^lanw ?*tto® * m \ toe? tot to 1 to ^ ?*bm w TOtto$ to tou 

^ ?$TO*t TO ?tf% 1 

vScd ?®5M ? s 1? e l: ?l?f ?t '5Ite?I? Scd ?^Bt 9 t ?tTO? ?>t? TOTTOTO Scd ^d|? ?)QTfl? 

■TOTO wPl ?lc<p 1 TONI'S ?t?t ^t?fw BTC? (Tension) c<il*1 C®tC 5 t*T ^I??t *2?*ftC?? «i'»jl 3 i 
^5fte^, vslcn* ^5 ?^5T 9 f TOTH? 'SfH^I CPf^lT C?? 1 C?C^? 'Q^FT C?f*t C?U5 CTO fTO?T TO? 
4?? ?to ^ ^ CTO TO?fa *|E«IM4 WTO? vb|*|lC<lfi>? ?T «TOC>Bto<I <$? 

TOcpT ^5 ?$ 5 M CPT^it CTO I TOt? 2 fro? W t^gf? C 3 HC»I? (Eclampsia) ?^tTO 
"site?? ?® 5 t < t c^icvo *fte? 1 

^5 ?®^tc’i?TO?Wt, to?^C?TO? C^ troTOTO%^?TO v t? «n?to 
TO 6 ! 1 iTOSt C?It^t? "TO C?t?t, TO "TO ?s?f, «T5TO ?*?t 'S ^®T C?T? "TO^ 'ScD^&lc’t? 
TO 6 ! 1 W ??? (3tfl? TO to ?® TO 1 ?^5tC‘ s 1? C?f^l? «tC»it ^ ?? ?t t4TTO TO'f 









































































'©tat '^ff’tCa I ajffita ^=Tt, 2lta 50% C^Ofl W a$5H ^f w»lwl *W*t 
sj^H “®ir?r at i ^©aa c^ia* at '©ijIi3|<p ^,cii ata R>^ fW 's&ta - ^nc^fst i 

TO&K ^at: ■si®t>1'®t at*fa at? at faf*f W a«&ia atat "^a i a«i>ia at*ita 1 $ftfa 
catto a^caa* fafafc ftfafafa afacact ’“ll'to^lw CTtarr aja ^ aiass© ^ca i asaW 15 
caw 20 ftftc&a ajaaR caca w fa^a aatr «ttat 1 





a*|et: a^sta awt* (.<p 1 -i®t v ©iI?i'q <pca wiala aajcaa a®&ia Rcta ^t<p Sa^ataa a>a 1 


Pw%ata 

^ w Wk 


<w©M (Pit , ^l®i/'»l<ilt'vH) 

war 








a$Rtaa slfaaMa: W awaa £lfo<Hca iJliSaa a*a <*ra* aw-aaf®? ateata w®Jta 
a*at Sfa© 1 cacsa 'Q^h faawt caca atftfw afasia a*at at atiala a*at»1 bRcri'Sl a 
ataj $Ra caw taw atan W'Q ^tattaa w *iaa (a%t aaa) at'oat SfR© aa 1 
*jaaR '©jta a*at ^fa 1 asaa fatraca at ata^a #®w a$aaR ai>w atw, at caita* 
atw afaf^si 


-qnmtfm, Rpaj, aaa ^a° catena aaaca at^caa as&icaa ^mi <p^caPt aw atca 1 cattft 
wia»tw 'swa apical, afasftita atat a*a at^at, atatw a*a aaa caeat ^©jtfa taaa cata 
aaw fos a^ta ^^at ata 1 a$tfa aa cafa aca u>telcaa aaia*f ^aitt ftfafr^© £aa 
caaa a^at SB's 1 


6.4.5 wlwcwn*! (Cholesterol) 

wicacaJaa *te«jH»i 4 a wicac>G$*i (cholestane) caw ^aaa ^a# catai ^tsoaPla 
2tif*R? wtwa ^<pB 'SataR 1 wtcaca^aa facat £8 iB*i aiaa* cata ^R 5 a atatca 
aos sialB'© aa 1 ai& %a aacaa tacatcsnfiR caat ata 1 

(a) LDL (Low Density Lipoprotein): <4W atata (WCsTC^aa aat ^a, a^laa 

^ ^acatcaa ^ ai^ta 1 atataa© asnattaa im 70% ldl atw 1 atHfartta ^ 
afaatcaa ataaa caat ata 1 


*oi& 















































































(b) HDL (High Density Lipoprotein): 7 TWI? c 0© '©lc«il ^®Tt ^1 

<pa|lil I 

(c) (Tryglyceride): ^ wltfl&'v**! 5f<f R,ww 

wi * *itro snte csiw fc©ft 

«nwi 

?H#td© ^ t<plc«U'’iSs<.«is *H=T (?^ttWT ^d»lT i 


w 

rs rs . -rsu. 

2|^m 

WHwh/Ww 

LDL 

< 1.8 

HDL 

> 1.5 


< 1.7 


'5lt3H C<PlC®1C'»l3<l«1 tg*tf*SRs t£T5R 1 *ftC F 0^ 'SJtfO "STN 1 ?, ffcsf®, 1%^, ’RlfW’Pj? *1^,, 
fac*l*l <PC3 Ivs>w<i I 

im c^re^wii wot: dic^ wms ^src*m ^si ^Rnss ^ 

sn^im I <PC<ll«llRi *wft’1lwi otf 'Stall ^ *HpK. v © •" < ll'©lR < P ^2|<ll(.^. 

%f WT ^f*t® *f*fh© ^srf^flSR ^It ‘ 5 Tt v Q'?n?T ^# 5 f*a ^ l ^ t>«ilt>«i 

?frsm m\ ^ i <$ w*ifc* «uHfcMi (Angina) w ^ i <ms\ «rafar 

C^f*f '5f<f■'Sffit ^ WT <p«ihlf<i ^IM^I '3|ci<p^ c t C3d5 

^mi 

C 4 lMW> 4 t«H 1 ^tW: « "^ 0 ^% 

<.<pk«i<. J i>s«i C^ftsflfta ft©f?t Wt?T ^5t i c<pl<.*m c'©u'®l (Permeability) 
W 5?Jlfw (TFtCT 2tm ^STi V|H<Hh^ *««H ^HO^IC.'SrH « 

WtdSR fcsfe WJWi 'aulfctiMM #*I?T fc®fe (rflwytolM* 

Rc-h I C^ICWK-JV^ei fc»ft I Jj4it«llC<M &|a|V»|s C^TC^R 

d*iw fetyfin *%’ ftsft ^jr, ^ -sitwr to foiJifvM Ifr* *i 4 *ti ^c*t < # c 0 © 
^ ^ ^\m ~m ftc?r i « d^ tf^b© wk fefciflMw K fc, t 

<*TO <?F) >|^|i|\s| <K« I «|<«|ftveltl $HJ I diC^ cm 

£ltet*i Wf C<MWt>B5l«1 'Stf^s I 


^sfr-^o, '§l<iR'feM- sisr-io^r < 2 £lt®t 













































































i<?8 

aeaata m f«tvo ca ae$ tew caaeae* 5 aa arc* a$ a^ateaa f^j^iata atea 
^tf®® i C<MC«1C>G^®1 Rteacaa $tta tca^ i*ia# 4a# w trtsf 4a* *lfC®a 

atajca cat ct?p awatfa® ta i Rteaea c<ncac>Bcaicaa a m cae® caea ®t ®atfia wt 
Rtsafae® ®Wt ta i cateat#acaa 4 ®alftt; t$ ta Rtsafaa tta (Gallbladder stone) 
tea *tfafi>® ta I tet, W>tCaC>Gaa W'Q f*W, *P>IW 3 , <WMft*l|v| tff® W Rfatlfaa 
ttlatC® teal 

6.4.6 ^Hw«sfl « HGS* 'aiNMR* WtT: Wc^St (Leukemia) 

^5 ®tawm tfs, 4a* INa catft® a$ a#an tet ta i ftteaa w aa caea- ata 
tc® COIR'S a#at fSatt tl ta i 4 *|eat stata® caet o 2 aaaateta aaw a*ea i 
afa c<piwl <J>HCH 'oi^|\»|R<p Ct® asRa^ta ^Rf aei> '®Kc«i Catena aat^eat SltH ta i ®tt 
#«w ^t®jfa® ttea cfs a$taaa tema awta anae«t awia^iw catft® a^eaaa 4 a* 
®rti>fo<Ma aaw pp teai fateftaic* w aatata aat tea's ®itaea m 
^taa-ajawta 4 a# caw 4 a* 4 c® ata® ca ®r»# aatatea ^tiaa 5 ® 

ta ®t teat «iPv|vi«sri i catft® a^eateaa ®t®tea ®rfte?caa affi® ta, ata wr caRt ijaw 
cata a*ea, aatanea tea ata 4 a* it^ ta i ®i<it>fo<M« w»tea a$ watfr afae® at tata 
anaea afe®a cw « ata*at wfeaa faf®a wta eta* maa* w caneat ^tmt® tf®R 
®hmR 4 ta i 4 a*^ aaaea ctfc ctfc wta ae«fa aw war fae® tea 4 a? 
aw R# ajar tea fca tea tea i fat ’aiwj w*wta csiRfa®w t^atea ®ra*i®ifaa* 
slaw Ritefttil ®rtet, ata caRta ®te# cfs a^caw ^rfRaj cat ata i fa 5 ^ ^faa 
atca eta areata aca^ calcar ^taca anata earn ^a? ctacatcaa ^aiaifaa atw, 
caw stfetca aaa i ai^ fatefaata alal*a aj% fafat caw#af^ atar ^rtapa 

aa i caw dacara-ajaw walaifaaata atact %acaalfa ^a tea -tea 4 <r prfa^t slRa 
fca caea tea 1 tatea aw faa aaeaa cateaa ta tfaf^a^ ^alaifaa anw fteiear at 
aaea tat t cateaa a^a 1 aea fa^casfaata £taaae»a aj^atea awta ataw tea tea 1 

RR^at: aatea sttafaa aiawta *5 caw fa®la a^at eta ta^ cat^ta ^RR^at RFb'© awe® 
taea t cata faataa awt a^a 1 atataa® atata ca^eateaaiRt ta? aiRat^t stfa’tteaa 
atajea t cateaa fBfawat awt ta, atatj 2taaae®a at*jatea fsfawata ^aat aeaet • ^a^aaa 
fatefaata ^aa Rfawata waj cacta aRca at^at ttat ^ta fla at 1 ®ea a®atea utaa 
caftea teas? twtatea atRaawt £tf®wrtt awt a^a ^a? caeta at aaaafa-caaaaafa 
ttatatea aatata caeateaatRta atawr artet 1 



























































































































6.5 caw «srt^m 


(a) «Ul 5 l* 

*T*R TOT'S ^^(.sis CTO^I ^T5X*f ^ ®Rtf> #TR TOC*f ?$£RR ~m TOT ^TTTTt®RT TOfsR© 

to, ®ro to%to ctot fTOr toc*# ^#sr© to i wi >iitiiiTOf®iiM TOfl«>*H, *mhiR 
csnrof*R TOj# wur ^ to, ^totr TO toTO ?m ®m to i ^iwicwi 

TOrCTOt, Rc*1«) <pw <p«hRi (coronary) ^TRJT mw «dccR. i TOPf® sc®* TOjw 

'sifTOro to? TOtcro toto* ^<te <afi>ro *wtf w#r toj %?r ^ fttro 
C*ffc^ CTOI ftt'st* TOt ^fJ«P'olw TOR ^J ^sr«sfK ®R TO£*lf*R ' 0 |f^|(.et«l TO? ^ R'SfCTO 
®rj |v©*ifi> tor w#r *m i ^ti^iR totj 'ok.«i«p w TO ^ wnm 

^mt® ?f$ tot i wi tort^t cm TO toTO to i TOTO tor TO ®uiSiw ^ 40-60 

TO^t C.«lk<pTO ^l 5 ® TOE^ *TT, '0|C«i<P TOR ®f : RT'Q 4 RtRf 'ail^H© TOB^ I 

4 RtCTO TO^T CTOTO 'Q^TO RE® ^TTOR TOTO Stilts.1 ^ $C < Pl(.'srs '5fl3it '©iftTOi's SfRRT, 
^TOHJTO *TRjt®lR CTO ^TO® C®*R$ TOR (RQillft, C®3# $®TO), (TOR, 

1TO®f5RR *TOrTOTO) TORT, *i|TO #TOTOR TO? *1l3#® *#TO R TOR TO TO 
RR CTOT RR i 4 ^1®!^ RR TOR R'oHI, <jFb*«IS| 3 ® 'Q fsTO RI®R csc^lc^l sscr <TO RlE*R 
R# 5 RE® TO i 

Rlt'R *l^H»|3^: TO®TO® to ^R 5 TOT TO^f® TO i iTOR 'TO' fETO RtTOtER 

£R® TOT v3|^o<i TO Rf, SfRfRTOtR TO#® 'Sto CCER'S TOR RT i TOT to #e® RT TOT 
^u$ ^f®c?i cto to i m\ ^ro M®Tt mi m to ^fro ^rm i csn^St s^®ro 

^TTTO <*R\ «tf? 'oi ^'»4 'TO ' 5 T© 'TO' i CSf’fa ^ (TO 5 
®ITOl^r «TO, ^©tro^TO 5 ^IWI ^l®l^ ^ ^11514 'TO TOT i ^ C^tt%^TO J 
'stm ^th to 'm i mctffr c^t crot c^m ^ Riift^© 

f&R»^c4»n <pic^ f^fc?i u> < p-'®rt v f < P5iic, v © 5,c<i i 

TOTO: ii’SR ow fro ^srcto ^ to w ^©t®t®if® w ^rf®f ^fro ®tro^ 
(RQ'm TO 5 !? i TOR# ^ TO5R 5 ^C^R i 4 CJlW (TO 5 TO© TOT 

t^R CTO ^Tt 1RTO, TO f#TO 'aRT i CWT: ^ ^ 

TOR TO TO TO 1 TO *#TO ^r, TO to « TOrTO (TO (TO <itTO i 
TOR R TOiTTt, TOft TOR, TOt^ TOR, TOf® R TORT TO# i 




























































































(b) (Rheumatic Fever) 

C§‘ 5 1col<p^l'>i (Streptococcus) slhte, 

^f?T, i3*iPic«i<i 2Pit3 'ST*®^# ?R<g>l»i<p <il'»^c<n wasHtfll’U «T^ c t i ^Ttete'P© 

Pi*i<p|(.«i^ <4 C^te '®il<g>»i e t ^ te3 4^? 'oi(.«i«p ^r®tsfw®t, %*te "TO^ 

tea i te^s ^ (£i c^f <54^ ^h® ^ps tea, te^ift ^ ^Piff 5 ?r TOftan <it ^5 

'®l<.«i<P ^#5f*© tea 1 WT teftf4® a^te^'afta ^ *1W <pno® ^Ptete tea *Tt 4te? (?tte a$ 

siafitea ’tfateM to ata 1 

■‘jjpS CaHl> f¥fts *Tt te^T tet af$a* ffcfoaat *Tt te5?T *fca CatFta SftteM CaC® C^t^T e®R 

tern, ^t%, ^ amterj, extern a^rtanc*! ®ta ^®jtfa caat <?m ^a? croa 

wttej a*aia ^ta %ata atw at 1 aaait aata ^miafac® aiat, apsat ^a? to 5 «ihu> 
a® (Ffat cp??r 1 sttafw ^T^frc?r ^ c^tet ’•tafa a>at C^\ C*lf*iPiPl*i ®?P©ta aataa®fca 
sfcatca ^ catena asasaa caca> catei^ ateat ata 1 '®it«i<p fafa^aa* ^n#H© c^c«u*i«jwi at*® 
aai?r at c*ffeftat <#® ftafr^iM caftftPn ’item wf cfpt i 

^ ^’tm: 

at^a l>fa& tesata ^sE’t estate W tes^f*!® a>tef a>at a>ta 4as ' s 3^te ^ H^® 
<#<® 1a14fc afro to® w& 1 ai^aa %t-aata ^»iww *m*s *&$*& \ teaaat 
aWst WV -*&* #aa*ltat (lifestyle) 4te* «H*ff Sfcama atW iH aataa 

o'®®! tel bR'sti'®)^ atai Racism kite's <pw i <io8<i caPtatTSaa te^f^t^sa a^iPic® 

g|fa^««q<p\s| ajfSj <PW 3)tg<|CttKI ‘Sfl'S <PW ^llc<p I 

atw caaa e Prtt wsT ftw IsNte -sir c«n^ *im i wr 

aili<pc^i^l »ihPi<p '®il»i* v t sHII^s C’t^re v ®i(.*i < p ‘spf© ^ i I^T’llwciJ^ 

Ts\m wite RwilUw^i t^#ip *tftej<i wv ^rcrt ^ to i 

^ Mrai -sitwi ^Ht m i csR ^f^ift ^ ewr c^r, ^ 

■*pi% «iw ^ ste®!, srf^far Pirate ^ ^r-^^rm -sitwr ^r #^r 

®ip5 ^r*ite i 


































































(J) 


1 . £ 10 ^ 1*1 ■#? 

2. ^tW^T? 

3. <STS<PR<PI W SW? « #t? 

4 . *Hpi<i <pl<s 5 r ^t? 

5. *® 5 t*r # c^wm? 

^Ttrgwgt^ 

1. 

2. (Sisi^l-R. CHW Sll^sjlsi 'Pff'Q I 

1 . > 8 ( 1 ^ 11 ) *lN ^t? 

i|f 5 l4»ll&ll*l *f. >llwl4»lf^?ll>l 

*t. aresfaifSta 

2. *tt£?PT ^tt'Q'STfa *TO?T CW5 C*t®T I ‘STW3T fa"iPK 

■^QTTlsr 4>lsH ^t? 

<f. ^jm *r. c*tm«t 

*t. 'aiRjg^r 





















JflV 

^ 3 'Q 4 *T? SttSfa *ft« I 


OTr^r 


A 

^ifor 

B 

vbwPuii 

AB 


0 


3. wtl^t ^T alfM* ^e <^lw t 5 <*r^T sfc*rtw *bt, ^ % qRrtt 
«iyilw v ®lf^4‘ Rc^b'lli) ^ifapRT 3083 SlCijI'Sf'l ^c®i Pto5 C^C<f Re'S 

'»lfa»i *f. vo|>|R?i! 
sf. ^ 5 ®T ^stf^T 'Q ^t^T 

4. - 

(i) *TC8 A, B 'alJlftWH W ^ 

(ii) <||R»*IC4» ' p ft»T <P30» 

(iii) vb|PIc>M m «W Stiffs *IRIW 

^0 i 'Q ii *1) i 'S iii 

*t) ii « ii ^T) i, ii 'Q iii 



$*hi$R*r w\» #t ^? 

K to S fc*IMHfl>il StllRIlto 

st^ ’tw^ur^i 

^f. fbWl X ^lllHfij *rf*f Y '5fS|3CPT *Tf C*ffe)«, '»Kc e 1 
v5jv8W5l C^tSf ^PUt O'Kt f^ WI 


*o)k> 


















































ie-jj 

2. *1lt*M* WT 50 I « PURH^ll) Slfa&lM ^GR I 

^ ^Wt^lt, ^ W*^ *RS «<H*N w I 'SMiffic* 

7 ^iT '^t PfOf "^FR ffid> ^Rt, TfPT ^QTTf, "lhw ^»R c^r*tt I ^RT ^5f 
«l«lwi PtOT *tftoT-Mfat eitnl^n *RR*f PR I 

^t? 

*t. <?^f®^n #stw frr> ?wt "^? c®r i 
«t. w »ll<*M« WUttPfar ^JW i 

*r. ^MpF wot ^ TOJ FFRfij RfaRUCTWJ ^jRtf WI 





































dH* *01^1* ^> i *W% RFHl*l #M4 

HI^1i|^ 31«I I 'S «n%f ■HjI^I- 51 RRaiil el!3»«l1 I « sih^tTWI 

«W% Rffiw a^t ^ nitfliw Rro i 











^Wl?T c* 1 c<j 


• «m^fer RRviuu *« <ohjt ^uo *fm<T i 

• ■sit^OT iwra? £f*iK *im i 

• 9 t^r 'Q ^ftt -^us *tm i 

• wi^wi 2t%nt 'Q «ut% RRviij ^cf^t wcs I 

• 1 ^WW caM *m, £ttet< 'Q slFo^lM* C#^ ^JJMJT *tm l 

• sfffc t^r i 

• *£*1<£(.^3 I&ifl 'a|'0q»«i <q>w l&R?'® <P<1C'® *lk<l I 

• ^wwq« csiw sifewiw wt •inw i 


^t-^i, '§1<R'S3H- s*r->o*r (SR 






























$tRl 4 &H 


7.1 ’dt%t RPlwa 

^rat WlfR (R 'Sfec'Tfl ^Rc*i J ilc e il^ J ivCgf^ c t (Photosynthesis) iHR5 '^R (Respiration) 

slfoiiRRfWf v5l^ocn-?i RR»(i)Rfl> 
riot i lift siHrt # RQrR rkjct i $f®R w$ ri$ 

crot co 2 W r*cr <hr? o 2 wffi w i w srfiRR ^rj o 2 w 4R* co 2 

W R*CR l Sft%T ROTT (RM3RR ^ OTftRt fRt*R <R^, W RFaR C^RI^f 

'Q < # e t^o R^ttfSR RtWf (.eiPowon^ (Lenticel) RRTCR ^f^S5R, R^t^R 'Q ^RiRj 

rjhrr Wm r£ i r wir, %rr crrt rt wtMR rhrrrvCsiwr 

«lfRR> ^R i RttRtRSRSCSlRtR ^Rift's «rf^jSR RjftRR '^R dt>RlR RJR RR I 

'SJRIR ^R Stll>RlR ^R#© RR^R T5ft-W$fti5 Rjlc»m R>§. Wt RtMR^RSXSlRtR RJR^tR RR, 
^5ft ^RR-SJhhf'o qfej&flM « R?tRR Tgft-iaiSlftlb RjttRR RIrRTR SIR RRR I 



RT£©R CRRT RH?TRR?CS(R c t Slf^RlR ^KRR *1% RR RtOT, ^oft qftKftH RJtR ^RR RR 

Rt I '©l*Hft(.<P iRRtRlfiR 24 R*&f 'RRR SPIRIT RvRfi^s RR, WT 'RRR SIHrR RR^R 

RjtERR $RRtRR belt's RtC<P I ill ©MJ Ri5 Rlt^R Rd> RtfRtRRT ^lc®1RflRR 5 ^ CRRT fate's RtER I 


^5R »im CROT »% RjlR R?5R Rj^R | $1 wr RM CRRR^ RMR CROT 




























































'oifsic,er*i 'Q <p|«w 9Ut^f <K?], c.'o^R m "ST# OTW <p ttf^ OTfW <PW i C*tlfw 

*ftf^ ^1lc?4 CO 2 m' Rfom <pc.«i C>2 9 trt 7 T ^ihi m, *rf <ql^'®(. < n dg®i *ll?l 1 ^'®lt.<i 
CTO TO RR>|*| WK5 TO* 1 


7.2 Tpwsm 


'SlfelG'SW I G<p|wl StT^ 'OlftiC'StI ^I'bl kibe's *ttOT "Th ^h^GIGS, 

to mWf atm to to ^©r wm cro?r m tot c*ffm i 
wwiw tom* wr mm to 'toiwwii to^rr to, wr to to to ^ i 
^ TO cn^c<P ^3 TO (TOIer^R to (TOUT 1 

'S|f^|G'Sr*i ^Tl ^*HnC«m ’STC*U [toills ^G 6 ! <pl4*1 T51^-V0|^||^V!J 'Q ^ I ^ 

^m^r^cro to m 1 otto tow cto® m to otc® 

cfet 1 ct to^rt to 'iifei&sM to to ^-toi tom m\ m, to* mto 

TO l OT £tto 2ilFlCTO« TOpr TO ^Sftto TO toOT* 

«mi*iOTMj tore to ^i*to tom to, to* to to i 

to?r *wto mm to to cto toft cro tonro TOito 

m 1 mm w to?]# mm 


C 6 H 12°6 

$OT*tW 


60 2 - 
tossR 


eCOr 


< p 1 *h 


6H 2 0 + ATP 

to to 


ctore reimt csfm afro toiren TO to ftsTOr to=r \ 5 i^-«raito 
gto cm <mo©$ m, \bt ^t to 'aiMtu TO to TO m, TO*t tom ftftos 

<to cto toc®rm to TOepf ^§j totoi cro^ TOm, TOm 

tom tow TO to to=r 
ton to 1 ^ to toi 
tofto crorot^ mTO tom 

^Ig<p, TO' <PG°1 afl^t OTC5 *llG<P I 


>a 

■a 

o 

*y 


7 . 2.1 IWf 
(Respriratory system): 

ot TOtto toiw toto toton® m, 
CTfljPTO 4TO To 1 toto^s 







3 pT 




fBiij 7.02: ' s n^<j , g^R^i 











































































































*TW ^P^ WfljPIt ^Plt: |£W 

wn, ■ 5 t^#r ^t ^?pw f "sjmi^r <rr 

Uif^it, ^ipiPi swpt, ^pj ^ Tiwft i 

(a) «tl*lM*tf « (Nasal cavity): 

ewr ^pm <it ^ i ^ 

'3i<qpy|^ i)<pfD fac<pMI<pls ’Isss i 
H!<£ ^t r ilPi < pl<i *il^,lc*u c<plc*il ^t 

^Tllf i iiR> Rc*fa *mc*iti i)I^J[ ^ '5'^lf^s 

wf Wsrat i ilPi<p| R^'o 

c«r <?ifi> aftncra ^PRt ◄I'oMw 
al^pRr c^ i 

WW T HllSwlRft <iPR f^fejFT *1*lfi»T <#<$■ 1 i£|<pfi> « £fl§k «flfl» 

^ ^lc*t t^5® I ISRT *j|>lt'HI Wf (Piffles ^ Wt <£M 2p§wtft « 

*Prt ta ^vs i tiiiim w ^© Rwh ^^ c it, raPtfNr^ <«rc* 'sih^hi 

^ll^c®! ^t i£l^ (MPI iff?^ *1''tit's '3||i>c^ ^TRl i lilt's ^fPT slw - ! <P^lN f%l| ^iR^ltH 
R4«i ^c*i m i lil^St t^tis 'S?*iJ ^D's ^[ •iPft’PT Rt*i '*rf'QTrt?T '^fSRi R»|)5| ^3 i£T^° ^sflsf 

c^tM st^m^^Ns *nBr^ti 

(b) ’HR^i (Pharynx): 

*pr 4 ot <?Nt ^im, ct®$ i ^prt«w?r 9 \w^ wt 

CSlE3> *<i<i<ig«i*i *lw i£|fij R-^vs i lira '5fS£*t? ^Rvst«i 4^# C^lfr lews Is 

wf sftW, 'siWfa^l (Soft palate) i 

^TPtJ i4P° *n% 5 MT s io<PSG'-1S il liJTjf s>ts C^tTT I <Pt®1 tilt'll fipFfa 

*IPtJ llft<Pl sfes «ihc'0 ‘ 9 ftt^ *Tf I ^5Rt Stp < #5JtC e f 9 PtPf RsWt 

li)? - '0 )Iw<pID ^9^^tW i ^i«<i's i»s|vsvs^ R^'stin m$ «ihlRr^lii 'sisw^ 

ii)<pi3l ioilt^, CTfl» C^®T *il*jc*i$. ^^totfi C#f R<pp|vs i 

(c) *^IW (Larynx): 

i£l§t ’leqRt®!^ Rti> ^h*ill»i5i ioi<ipv|^ i *q<i<it«n ^ *Tft?T^ C^tf*T ^ItW i 
(Vocal cord) ^T i HRRt «llf(^<l Tit^t TOm i iflW 

(Epiglottis) ^r i cw in^ c«im ^ 4 *w ^spr $>\$w 




'ii(^l<pf 6 1 ^< 1 <] 



f&ai 7.03: 7 PU 9 P| e <PiRsr 













































































<ilvol?j|vo <Pfic\o *rten *lt?t?rTO if oh>ili>l *qs<K.«is ' 3 ? cro> <m wr^t<s<ull>i 
^tiwiPioo to*i i TO-sftffc? i£R|- c^rot \|fwr <?#; i 

(d) ^hllPi (Trachea): 

^ ^IIuHRis ?TTO 4?# - *pf‘ 9 lt *FT i ^ «ilPiT5 fTO? ^rt 

fosg.^j? to Rtt? | j'»lc ? t R'a® 3,C*J TjjB ^RJ ifl^Tt ^I^MlRl i 4? Sllbta W^it 

'o^HlPvT 'Q C*lf*f Rt«i «tto i 14 ? 'oi*®’f|i£i RrtiJ 'ally's i 
^ c^ifi cro to i 4 <r to?- to ?t$ tot-?h?t to i ’Wfe to? to ctot 

^rTO1W%T «q j '5<p e tt TO*t <p*k.<*i ^ cto’josnl CSto? ?trt <itoi TO ?*C? TO i 

(e) (Bronchus): 

?H*wifa totoi? <ro u to totoit rtirt to \st? 4 ?? ?t? to^ 

gfB *fKt? to® ^r i 4 *rKtoit ^nro ?t? ^ TO*t to i ^trtt ?s?^ 

(4<Mbw ^sTO) TO *lfato i *lwf ?*?t? *Rr artft ^ ^RrtJ *IWT-£mt? 

R'o® ?? i 4t[(.«l!(.<P ^P-JcspN '*fHt (bronehicole) TOT i 4TOT •jhilpKi i 

(£) ^pr (Lung): 

f?*pr h*w>omm sr«fi=T ^®t i ^tro? to? ^tos^r ^ to ^fi> ^pr ^Rfto i 
*TOf? TOT ^5T «iR? CTO®T, TO^f *ltTO TO? I T5t? to TO 4?5 ?!? 





to 7 . 04 : *pvgp ?t^it% 














































##5iR 


^ RG*5 I ^jpRpt ^ '»1'SrRf*1^ RtW *t*ft fTO Wl^® I ^ 'sk'SrS RGR 4R> 
£RsR rr to® ^r i wi ii*iQ»ai 'B*n?r rrr *»i*pG»ni rIgr r«niwm ctm wt ^r ri i 
^r^gr rtout RRto Rt ^tpw, ^r ^#f vs w#r «nw i Rt^toto^ rgr 
'®ijhR»'GRtR (Alveolus) 1 ^plPl^wl "fR ^JgspR RtRTsftG*'® g^BIg<p< 5 RGR '®i<qB<Fs i 

rirw to ri$ rrrR Rt^ito rirrf® rrs® *ncsr 1 Rt^ifR *rr®Rt rrr% to 
4R? sifto Rt^lfR t<pp‘l<p«ilfa<pl tor »iRc<iR>'s 1 ri^ gfGRR ^<k.«i <4$GRt cr^grr rgr "^gr 
'to 4R\ “RGR ^*RT-'3[t’tfR R^fB's RR 1 RRR^ 'S £<p 1»1 <p «ilPi<pR RRf ^ *wm cr i*r 
toR to *iji%t ^rh-sirr to 1 



l£)<p<q» R5^ 


4l*st: '^pRjGRR'BiR <pgr BB?'® <m 1 


(g) RRjtto (Diaphragm): 

r’jhw « $rrrw ^Rrr# c-RtofR *fto* r 1 wrt rgr 1 crre® «iw«Bi stR#® 

^®R rg^i 1 rwrt Rv^B'® ^gr Bg&r Bg<p rigr, ^®rr ^’Issgrr ^jir^h ^Bt RfR 1 i*iB 
shift's ^.gr BRgrr Bg<p ScJ) ^r? <5*^ ■nI«iB<p ®i<HIr 1*pw tot 1 RRjr^t sHflR sRc®t 
v^Bi^l RtRR R>GR1 

7.2.2 ^tRtot 

’JlR-SUlPTCr CR*RR ’HtoR to* CRtRt, ^RJ *Mto ^T 1 WT RtRhGRR toR 

Bg*j '*pT*fGRR Rl^RfR R*B® Rl'slR BPTgin t>RlbR ^sg'® RIGR 1 ^IrBr 3 'Sg'G'sH Bgr RjlRR'Ttf 

Rtoto ^r 1 HU 1 R 4 Swann R^tRG't BfstRito rkrgrBi« wmtft R?fto ^r 1 wt 

RRjM8.il Bct?<l Bc<P WW RtR iiRv RR^^R Shift's ^5R 1 RR’^kRGRR '®llR'®*i MG'® CRGR RlRR 

l>h <pw RtR, <pgr B'sw^ <ilijs RtR rB,g^*i RG^R gog?j ^g^ ^R i 

^s?T iflR? "toG^?r RG^R RWt R^R "SRJ 2f^R '*pr*fG 5 R B^®^ R^G^f 2tG^*t <P<IG V ® *flG?T I 

^ c’tBl R?G^tRRR *R*R$ t^RR £Rfe ^ 1 ^®1t RWit ^raR slRto $*Iert 
Bg<P SgJ) RR 'ilR? R^^tRGR '®iR v ® r i ^NB<p 'oi^’MR B*G^ 'SJfGR i (5G^s «f^i*fG^t^ B'SG^l^ 
RRR R«1 CRGvS RR, Wf RSlRR 'Q Rf% Rt^RR RtRR Bg^RRG^ Rl^CST CRR 

RR RR 1 lilRGR RRRGRG^ Sjf^to® ^l^<Pl«f FIGs RlG^ l ^T® ifBt rBs^RR I 






































































Crib's) 


■sro^ff 



f&ai 7.05: ^ ^=t « ftg’SPT W’t 

*61% 

*B1% Rfi»W <I*iffa ^felWM « ^T wft-'il^ll^ RIh»UIM» 1% I 4fi> ^fro ^ 'Q 
R>'ow *ic31 RR*i(.*w ^ciic^ ^jt’f'T sll^nl i •trt^trr 

Rfiawt* # w^it^r, qftiwM cim« ^r ^-'amfovb ^jtn i 


«lft|t«rt rtW: 

«ijHR»«Pr o wr *rc*i?r %wrt ^j stHsrn ms 

8tWf I csi^ 5 *ra% *TC® 'OlfelC'STi Sf^*f Wfa ?TC$ 'qfeK.'sw f®lt<q *tf?Rlf^a 

■^i wii <#sim 444 w ~sm ? i#s -^i c^m «t*t ^ifeiosH$ 

c% ^wt?r *iw ^j*wr ^ct?t ^rwi »aiRiR«iti|i% « ^p*nft 
C% ’t^T ^?T i ^ft|RpnnH% 'oifeiteri ^C5f Rf^fj fps i 

%5jt^iRsr + vaif^iw-►<ftiRiRt>iitsn% csp^rtf «w) 

'oifelR.wIcSjlR'i - *" "sp '°iIs^C8t*i + Rc>)lc||lR‘i 

M kfrPHHlPlO© C%ET *1? 'aifolMM *$*& ^ SWCT C*Hf$P ^ftWl « *H3T 

fcpf*HII«i4 sfl%«iPi<plc^s 2fw*1 i 'oi<qc*1c«j °nPi<pi csiw wfawt^f Ca’i 

^ c<plc*( c’ffc^i 

o 

*Y 


























































yjiv 




^1^*1 'blV'°i'SlR'» 

^l t 9^l^ e t RISfill C<PlW ^h'i \5l^-W^Tt^5^5f% <PM I <4^ <Ph*1 T5l$-«IS|I$V!» 2f$|£Sf 'aih^H 
C»*i ^Oo^lftU W*T 'Q «lf»l<PICO 2tW*t <?Nfa C«IW <1 <pP 1^|R|<1 Sllfk C'S'I 

w imo* aiwr to* i vsi^-^n^s gram Ftffcm <^iwiwB (NaHco 3 ) ^*r 

«$«<,>i< *rrwr <*re? ^i3if*uiiii ^ <Mw1wB khco 3 ^c*r <?itf^ 

^pi^fFT ^ItW, C^KfaT &pf*l<PllPl 'Q OS* TO* C1(*51 <lRw t^s I 





f^#s? 


f^o^T ^K5T 


£M<1 OTTf ’flf^T 


^tW: f^® ’fflW* gfffc fstf* 

Tjfi> i£R# 10 

mL i |*TC'5tTOR (^T> <i!w), 

#lRoc<p?i ^ (*t* «i*«vs 
ftta* ^ ^t^E# TO* 'S||B<MWl 
^rt?r) <4*\ fct* , Ki *iif* 1 

■"Hfa: cL>jBfBv5<i ijfBt'® 7 rsi 9 lf^sit 0 f 
,5 flf* Rea $w 1 ^>f**f* ^f& cB^IBSwn 
sjr^fD-sq 'src*u <±4 <pH 5 <pw *m ^•peit,* 

£fc**t ^5)10® TO© -10*151$. 

i£)^ gft^s £0151 *ltf*ffo TO^> I 

i*r*r* 4<pfS *10*151 <4*> £fho Pil<ic3?* 

^jPf <H*jMl^t to* «>i!B<>lc^ ^c* 1 to* 

^|B<MWK TO*f W*t8?* m <plBt to 10 mL TOt <#<* toTO*i TO?I* 

TOsf Wm ^iB<Mwi<i *t* f^r <ic*r5t crc* ^c* 1 4<r wr 5c** 

•lift* to 5 ^ ^RS 1 t3<p$'»lc<i 'ilia's <PW<P<1I51 <1^ i>l<*i«il <pwl 1 *>Pt* cBjBIBvsw 

^e** *itf*ff© wMiwi *im $*tc** snpw ^t *nta ^ ^sus «nwr, ^ 

^RI* *1** C5t*f **E«T TO«ff ■** l TO* 1 9PT (FTGTIt* ?RI* TOf grf^1?T 

•Tf's 1 dJW«5i jtsK *nft g(Rr 15 0*0$® ^ * ! l^^ ie t ^t 1 cB*Bn»vB^ ^f^- 
O4lwin>0o3 ’if^P^T ^s 15 ctw® *resr ’if^t mb «1 



ffeaj 7,06: l^o^lc,^ 'sJtW ’IjIws 
£f^ I 















































































C f t'*lc^» *ITC^ CT G' 3 J 5 f 5 'Sc < i 3 goi^ *nfiw Pil^csf^i ' 5 lt i 0 C 5 f 
^1'o1 3 T Bl*Ht ^t TOC5 <?lto C^twt l «lfa <?lfe f^g^T ^ 

<RT w, CTffl TO ^PET ^st *R *fl<H TOC^ i 


PHql*®: ftg’m Wf ctM to c^ i 

^t<H <Fl^ V5l^-«ra|%5^ «I>®IC»UI (Jfl Wfsrat S^lTO 

to «w ^f%) ^mt?r c#t»i ^ mm to* *nfar crot 

*l 9 <i'o*i ^Pi i 



i£)<p<p ^S(®f 


TO :faRT^fl> *p«r^Rri 



7.3 1 5 l»Hlfa-*Wt s ® caM 

^pr 1 WW 1 «IR* ^l 4 d>fi|ilH TO*F TO 4 

mmro ^ss*s m i ^ 5 «t sito «wi to «iw 

sitoq *pi«p*i ^pg^r to to i to ^p«t « ^sprmqtmsm mro mm 
drNr cm c^Nt w?r >*m? TOm m£ i '^fTO mm?m cm*p»ifir TOm, wr, dmsm 
'Q mrnmstrot to mror tor* Tsrf^r tout mdm ^j^e totoh mtcrn m i 

(a) wrwsrr <lt (Asthma) 

* mmm® cm d^cm-mmim d^fimm to to TO*i TOfe cTOT 
toH> dro*f *tm< *pi^w TO*f mmr tmte ft%?r mre cro^ d%cm-mmim cm>f 
Slfeftill C*tTOm TO, TO CTO TOm 'Sl^'olw valil^l TO * I TOm 

CTOl^ ^Utmt voil^lto f^mm^ ^?c*t m «uhll«wi «TO I dr> C^TO m, 

#m<5lf^S CTOG mi I 


*tf-**, «5I<(R**H- S»*T-io*T csfr 












































































































i«lo 




Wtl*t: CHI Itltl c*km 4Mf^t H (f^fis, *1^1 Hi, tf*I*t R'Sjlft), Ufa' Hi cifit, 
*frtitf%, fen c^t ^©nfw ^ shh w fifM £tm Htc*r iNfi h» hi i fstfcii 
cto HmtH Hf Mft cica* ##t hht mhm h*f i hch ftc*ti n^s© it ^ 

lR<]'a(.*Hl J 1 »li) ^ Cltl WW t<K,'® llW I 


TOPt 


CTO5 Itl l 

im Hiti iref wim h, c&ft> ter hi ^rt?r, ’Mi 1*tit fci iti i 

C3t% CHl CHl ^ ClSlfl C5$t HI, >3 HI fCTO 1^51 M'SlfW 

HI 

fifcn wftrcsR Him h it it itws h, to catter 

c<iPt < P‘v H i 

^lf“tl ltd <HWl Hldl Hit HF CHHi 
HttlH ^1 H*F It i 

^ cism hi cuter 4src?n Hat m^t f%H?n ficw few irn 1 

cat%fHU?t H 5 i 


• fsfHHt 4 Clft H^f Rshii H It 1 '»(.<* tel c j i<i(.*i dt^t fo^iSl Wlltl Cltl TO i 

• G<M <1 ^Tl C^T ^H<pnJ G< 1 GV& ^ItTf, (TT^ll »Tf ^It'QTTt I 

• HHltwM 5 ^ ^ HIM Hit 1 

• CHI RtRcH H*t*f te#t 1K511 Wt HJltl Hit (M7P Rw ITM I CHI- *\*$ 
CHt,ffHWH^5Jlfli 

• Wf Wfltft ffiHM (MSlt « HWtHt WHH ^t I 

• *JlHt, tM MMff Itwf, Wit ^SJlfll UHtl tetHl Hit 1 

• ^^MHte HI A Wf ItU ItHClt 1 

gtf&Cltl 

• MM&HT *rflClC*t 1M Hit 1 

• llffll, ItHltl It HtCH3T ^l J i < p^5 H® llw, ffl H 1^1 tetljl Hit i 

• te#T Clftet *4llH> MICH WU HH1 HI tel Itlt 'Q £|«|IWH0©I UHtl 




















































*P5F%1 CT WFF W §fct>V|Mlil ^#^FtW C>B-SlC.i|Vb %?I «*RT 

fsf^Tit «n^, <?# \5w>»ihif) steift cal% '^^re 

%foraif^ ^r<j?f%i ^ i ^ ^ «j?i^ tdf%^Tt ^t ^ «ft^® 

wi i 

(b) (Bronchitis) 

'HWhiPm Iws *s\fs £W^ rofflfri wf i <ui4ti39iiw ^igs^t fiifattc* ms 
*itc?ri *iftm, ^ijfwfo© fflos ^n^hsur, w *r* *^m c«tc^s 

C^T^t ^QTlfa 'SfMv^t ^llc<P i ^<P<il^ ^c«i <il3<il3 ^ C^fff *W<s » ^lM*Fl 

«nw i *Twm«F© f 5 !^ ^ ^i%r 4 csnw c#r ^h® ^?n ^mr, <#m 
« ppt (cwr «*ro c*fam *ifam) 4 c^m m 

i 

• ^iPr, ^ ^j$tt« ^ ^ i 

• '^tf*!?' ' 3 TO C^t StESS '®i^p<i ^c?t i 

• * 1 $ *ifim <?fc® *nc?r r i 

• ^tf*m w ^»tw 3 ^ ^iPbt ^r ^ 

sitc^ 2 w <?f«ft r*, '©Irc«i <^R<f 

~sc$ <mu§ *rtt<n 

• ^pir, wir, ^®m^F r *irmto *i'e*r <w 1 

• vbi^iw^ ^nf cai% fsfwrt «?n 1 

• <ai%F ^®t« ^ *if^rc*t *Nt 1 

• ^R><ps '®3«T 'S ?R5I , «tRR ^TTfaTt 1 CWf: ’t^T ij*f, ^J*t R'sjlft i 

• <a 1% -ff flaim (Rstit 1 

dfetnin 

• *piR « -sj^st ^5jm wr m\ 1 

• 'Q «fapiff *§m?\ Rstw ^t c«tw 1^® «tw 1 

• ^*wm (7H "siNm pit *m w ^ 1 
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(c) ft'ScalRal (Pneumonia) 

FtoiFtai 4a# *pi*fcaa cata i m^jfaa* itmt ataca 4 cata ^© atca \ ^ta « aw»ftjl>a 
catcaa aa Mmt caca Ftecwiftai w caat ata 1 4as wra wv *flfl» 4a# anirn* 
caw i 

(Pneumococcus) ataa* ajl<K&laal 4 caflfla W a*taa i #5f 
wfire fa%t aama ajl«>dJlaal, m$aia « *4lca>a mtamca ftfccviiftal ap© atca i 4aaf% 
taaa caca ainwlfaa aa ajiaalfao© jwf pm caca^ ftfccviiftal ap© atca i 

ama 

• 5fa«fca csiwt-eti'ola wi aaW mca a^F ^a i 

• anPr « aiaa# ^a i 

• catsa mtaatmt am m*ifK caf*t ^fa ^a i 

• a*fca ^cam ataj wfs mteam ^a, ai«N* ^ataa# ^a i 

srt^ta 

• vbWcaa wfm^alft cat% ^fwita aja*at amt i 

• maa 'Q aaa aRam Wtala awiatcat i 

• caft a^ca atfa ata amiMi i 

filt^cata 

• f^'Q aawta caa to at atca, calam* w ^ amt i 

• sjaata afaata amt i 

• mtM-alrnm^ ^ aaarn amt i 

• cat%p aa% ^areta « ^ afataca atar i 

(d) awl (Tuberculosis) 

amt 4a# alafa© atga#'® a?a>taa> cata i mta cmsi1%*tta amta ^at*^ ^cam ^©a 
a?wc*f 4ca f%?at a?a>fam a^a ^a caca^ ca# 4 catca '©ii^i^© ^© atca i cac^tcat 
cata*, cacmtcat aaca 4 cata atat a^a#'© ^© atca i atat mfaa> afasia a>ca, ^a%, ail^ca^© 
at mmiwiam afatata am a*ca, maRff® ostca maat amt cat% atca aaam a^ca, mtat 
4 catca aapst ml *\*> aa i mmicaa mwcam atam, amt *pi*ecaa cata i mrnca atamSt 
4c<Mica$ aftrn aa i amt mm, fa^pt 4aam cacsa am caw>iwi wtm ^© atca i 


*o*b 








































































i'l'S 

(FtCa 4 CatWa aftw aaw iRT »I¥t £W*f Wa at I a*la cacaa CSW 

sitor*w ct'® as^Ptolw *taW® a>ca (.taw ijaa a>ca, 4 catWa a^a fitasW ’tin i 

s»l<H: atataW Mycobacterium tuberculosis alaa> 4a> aaG*ia <ul<P(£f?j*j|<! 'ail^W 4 caW 
aa i 'oca Mycobacterium 9 t e t^g® 'sjIa'G <5jl<PCL»r^«j1 awt <paoa Wca i '0)*<iHja>a 

atoca aaaw aww wffc aaw caca orw Alalia tota to i 

CaW tot: aw 5 affat, aWsta affat (MT test), attot « ’tffat 4a? ^-GRT 

alaiwj *a caw to awt ala i w awia to wta ^w*® acaca, ^t* ^*ica 
fa®a a*aw wla *ifto> a*aw aca i avoalw a$ affata atwr cswfl> fato^tca fa*# 
awt ala tot to awtft a*w i tat% ^rlatwa caw cat% wa toa a^ala aaa 
#at1 fa at ^st fatoa waj dna fafto affat aw; at««? i 

wt 

• cat% 'swa aww atw, *tfta aw atw i 

• atataw tor a^oiw.a caf*t aaa a*|p| aic<p i 

• aaf*t aa 4a° awcaf awcaf aafaa aw a$ ata i 

• aw ata aa, tawwa Rm» ^a ^rw i cacaa arwafiat ^ caf*t atw at i 

• ^w fac& awt aa i 

• Tjsj^f \q ctoa %5t caat caa i 


stftota 






, ®i^tcaa aaw^f ^aift lafawat a*at i 

4 catwa fstoat toaatfa i ^tcaa aaat*f wgalft caw faatawa tomcat 
a»lS*i'olw cacaaati 


sfcafwca 



atkati 


cat%r awatcaa aafaf; awt i 
cat% aw 5 at ^gatto® *Jw wati 
cat%r wu ffiawat« afato ttftoa arcaja atawt atar i 
Rw“I ai'®)'® epical wata ^aa caaa aw at a*at i 


stftota 

• 4 atataia» catwa ^srtawa caw caatt caw aca f*wc>w awt £fftoaa» ta1a% l^aa 
/a faw aca i t*wa aw *ta caw ^a» aaa aacaa acat ^ [5<pi ca^sata atawt a»aw 




































































^ i fffim fan csiw faere ^5 ^ enter ^t 

m 4 itfw *nc* m 1 ^ ft^nncn fan fe ^t ^<h w cnw ^n <fr ^t 1 

• 4&\\(A CR?*R f*(m m<HHH C<R® 4 fan (WRR w«ir 1 

(e) 'f’lfFRT 4 Jl*lH (Lung cancer) 

*r *rt?r *ji*iim 4 w ^pr <wi*iio<r siifofa >nti>tti cnft 1 'fiiivin^ m 
nnmRsrfa- st*m nnsn "nnRiR 1 

f^pf <pj|*ilc<i<i y oi*y'©»i 2RR ^Rn *J^r*IR 1 

• Yf 'Q <1W R^tR W*Rt 4(W ^ 'Ste *HET iPR 

(CWT: <ilil*IM$l*l, OsMfvRIvi, to®T, n*fa % 5 \ ^sflfn) 

^srRRnsRtn nnRrR^n 

• wt nr cnntnr nntnn fn^tntfat ^pppr ^ *rt?r n^tn nr ’i^sfo® 
<>jMM ^IhoGi'® ^?r 1 

<wmc<r grrnfw *mn^ w AjpvoM ?m fn^n nRt m srr 

nRT nR, W cnf*f fa (Rtb nRR n«hil *tR 1 SiNfw ^R*nR (?PR £Rn*T “'ll?! 

• nl^fa ncn i $ y r^c 5 r nnf*r 'Q fR 5 mm 1 

• ' 5 ?|R?, 'Q^R ifR* ’jnRRrl I 

• '§R ^Q?It I 

• RRnR Rt FiSc^lfal fan Raft's ^snt 1 

cnmfan 

2tNfa WRR <Wl*!lC<R *lll>l$«R WV Yt Rt CSRT fasRn RRT, <£RR 4m-CR, 

fa> Rfa ^s#f RRffo 1 (RtnfafoR ^RJ RMR^a Rfafr « 

Rc j ’ 5 infln«'lf'St<wh Rlfa <ps<.'© ^R 1 

sTfaRR 

• (RttsR R^^cnT CRRt CRtR ^RfafatS \5gl® RRR*f CRSRT 1 

• caw fatRR *R wKmgmft ^B1 %^tr W«tt RRl 1 

• SlWl'StW ffRlf*r sHRT’t W, (R« CVo«t1^« 'SIRJW ^JWR 

C 4 R *W$?T <P^I ^ 1 




























































































TO, SltotW W^lt OT'QTIT CTO *HBT, ?*tt: 


^5T‘®ft*T « ’W 9 I1 1 2 3 4 S T *Tt ^t I 
'slfoQs bRerl'Slii *m ?T i 


*it'0?n? , oi'o)i'»i ’tc® c^sHt i 


y» 





1. C^1%W^1^TO? 

2. ^tW ^t? 

3. ^t? 

4. ?*UD^llu ? s t'5f #f? 

5. RvB«lR«l c<h wi 


1. (Eft 5 !? «W=t’jM C=T*f I 

i. to? c^Hflio W ??? 




?*. 

9f. -^gt^ 


<TOcSto 

?. caltdSKBfl? 





























2. RRwtil TO- 

i. C^M^r ii. mR>C>M iii. *MM|vi 

Ru>n c.<phfS <n(2h>? 

"*>. i 'Q ii *f. i 'S iii ?f. ii 'Q iii ^f. i, ii 'Q iii 

Rcb* *18? 3 « 4 »t? gft^ ^tt'Q I 

it ttffe i^yein to vbteiw* w ^rr i v5i$t?r w w tom 

<q»R<p|« ^IT 'StHH i *ili>R> v5l^m 'slw , sfRt^ 'S '*l!<M < iRt 

*tom e*tos *mra*ftoRi 


m. topt 


3. R'oR ^os c^hfU^ 'oi'oR 

<F. csrttowfto 

*t. ^5f‘J[l>R><p| 

4. toft 4>R4»lfi>- 

i. C^fK *p 

ii. 'BlfalflfltM* TO Rtot TO 

iii. ^l4*i val’^-'oi'Sil^ *11^*1 


to* cTOftmto? 

i 'S ii I 'Q iii 



*t. ii 'Q iii m. i, ii 'G iii 



fos- 0 


fSa- P 

<m$ cro to*n ^Rsicsh to tot? 

«l. |lto ^fCs # <rnmrm? 

«t. to p-»*rcr*rcqto 8itoifl» 














































^r. f&c,t£i <5 UPr g^wi p 'q q iifc^ 

^ffMw fasm w i 




2. ^foSt ftcW I ^1 ^“ttff^ 

^ppot?r c^Hiii w«w '»i«iw's i *fa c tt < w i ^tata RB>'» ^*r ct 

HIHCHH WPte C*W frttlVM 'aiflilfav* ^ *fe®C^I 'amftt* etifiwa Cifl’tfr 
*v*\ ^ « ^jts R**n *iFs *«i* i 

"sPO^tt ^t? 

< '^s # C^Jfm? 

’T. slfkis C^f 5 # ^)'»k<q ^sPT? ^JMlf W i 
Wi « *lfllMa caw TOff C<Mh(T5<sI %m ^Wl^'slM TOTOT— ^fir*r 
to'twl 


**K«, '§ 1 <R'&H- j»^r-io^r < 2 tft 



























CSJ 5 S{ sj^it 



^twtOTPRr fasaiPi ts. ^ ?r?f 

c^new 1fiPrtutw %gt \ <*rc® •H31^fl*i 

^#5 ^jr, <&& «it^i ^pimfcp foil* wt ^*i* ^ *twt< cw 
*Hfo)< ^lt*1* fo; *l*ft<f '^J ^1^> < 9<11 ^ fft* CSfc^ OT **C* 

(JfStf ^ I ^1W C5BB \5ltJS^® **, *$ lift 

^6i^,-'oi«i)^,\» ^>w ^pr^c* Rt« *1* <ir*s "^pppr vrc^u <iRw ^ i 

‘si^'olw ^ *T fottPi »<l^c5iwi^ti>'® W «'suf^fa® *lf)* cstc^ «**»£* ot*i 

^ ^*otar ot* csiw ^ ^ ^fi>'» fafaq »(Ffi^f ft««p|«h k£R? «tw csrt’t 

»Hw «i1t a il&i1 ^t *,«ic^i 






































Elicit 





^*lt& c*1c<l 


• C^{ If <F^s ’TRR I 

• WD*i ^I^IC 4 ^ ^*faT ^t'o *11*1 <1 I 

• ^w»*i 'Q <pl®r ^fat ^MC'o ^N*q i 

• G'lSPM*! 'G <Pl'sr ^fat <P?K.^> *iH^ l 

• ?MI <P*Jff5 l 

• ^W* ’im ^RS £lfc>(.*ll*f »*R? Elf'sxph <MOS *II*M I 

• R^t«m s i*^ c t 'S <p$^l*i ^*fat ^us i 

• ^«T ^tw <TMffo vblilHftfiPM ^Pt ^HJt *lfiR i 

. ^ stf^im ^ wte « <ijmjt *n?w i 

• vjuEMiPw cm' q?fq ^*im ^fat ^^5 ( 

• antHI'Q* ^*ih 'SRST® f^tFR i£R# vo|^-<H ^Sf <w (.vs *fR^ 1 

• 'G C'l^W 'ST^T <PW fsf^® <P3C'S *11*1 <1 I 

• »1l>ll|flH» ^Cb'oH'ol ^*T ^SRJ Wtl^*! ^ *fl=T ^OT C’Tt^m W*^ <F*TCvo *lt*R I 

• ^ 'S sgtiNPra ^I'of *wl*| J1Ct>'8*HVs| ?jjR> ^PSGVS Pl<PC«1lJ W^*T ^G'S *fR^ I 

• «|^3 'Q aj<*| a '||I*|*| ^*<|\o|*l >|CD^D*i's| ^jR» *i1*R I 

• »i*ig s 'II'g<i ^nh R*ig*i ■'iNlIsw* j ici> v s'i's| ^JR> ^ 3 ^c v ® *||*i<i i 










































8.1 


cro isnsf^ ftstfw r<t toot (^ 

toR siHrr ^* *r ^R><m w 

^iR^t^R r^rr OTSTito i otr^ i^Rsfr 
RftR crtrt ^?ro toot rr toot?t 

OTR OT3I, < R < l'®lo» ^§J <#<o ’'IijC^s RR i R 'ocsi3 

toot otr<t to$ Wf tolf 5 !^ ^©TO R5R5R 
to i -*tfto ‘ E ttf^, tot to teR TOtf^OTt 

TOIL'S RbC*l3 ' s lt s UC s T R^ OTR R?' PtR 
OTR^ R<ik^Q)*l 'otaTO ^t RR I 

R*i<h.irs mi>*i rotI ^IR i v oik ^w»*i 

<TO^> ^C«ll C*1SP*1 I 

CRR *tR*f: 



wm ’IR’tf rig's •il^.c^lcer'i^fS's ^®u *M*4 g<p fj>aj g oi: ^o^vstg 

crora i r-mcw** cro TOtf'^c^TOOTRf? cro 

R<r to ^rot i 'sgm £H ?\ 90 ^wi tos *nft i totr $rrr?t to riot $&R«i, 

4to, Q»«H»Rh « to?t RTCRT Wt I ^WlW»|V| ROT TO *RC=R <TS!R 
\S»ltoTO ^ItoI ^ 1 to cTO «ra^t R?i 'TOR 

Wff TO 'sft'sTOlft CTO TORRs ^tffa ^5 fcR ^ I 


8.2 ^ (Kidney) 

TOTORS vSitt|v|40M4 f*HFTCT Wf, OT^R* 5 ^ ijto ^frafR* to ftfc-TOlt TOTO 
ijfi> ^ TO*TO RR 1 £tf%fi> OTTO f*R^fR "TOt <TO TO R? ®ll G HCt> TO I ^R*R RtoR 

*it< ^r to toR<i *n< too^t to i tos*t to“R «1^w Ri^rfR (Hilus) R r%tr 
TO I R^tOTR toR CTO ^r 5R TO RRtR f^RT RR TO TO RR®T TOft ^R» 8|R*f 
TO I# ^ CTO ijfi> $&RlJR RR TO 'SJTOIR £tR*fTOi §&Wl3lW« RtCRT <fl||f fTO 
2FTO ^?TO C?RH C’Mf^T TO i 


^ TO SRR^ vo*$*R ^R^f to Rf^o «TO, <5CR RR^T RITR^ TO I 















































































































CT3P 

*nPi<pf 


<^§5 1 


c^rpf 


f&ai 8.02: 


^5]t‘S^pf-7fS®f?f '5TS:'*t^ ^cJrSI «*TC*1fc«BRrWlOT C*l'4?«ll ^t®T I 'STSfSe^ wlfilf ^eTt 
<Wlt) %?f *fos I C.^«lh ^ftqt^s 8-12^ C?TCl®rf*Ullft'» «n^ I Sfatf^o 

3,G<J W'ih *Blf*l®lt (Papilla) ’t^T <K3 1 liR^ - *tTtf*Mt C*N%OT S*y<s ^ i 


slfofo ^ *wc«i5i rSRRwsH *ilPn»l <r«i i £)R>ft> RvSRRwsh 

•ilPi^l, C»13Ff, (Nephron) *ilPi<p| (Collecting tubule)-^ Tjl® 

i w ^ ^?sn% t cshi*[ c*Hfwr ^ar ^*r w i 


^RT $vSRfitfwll*1 HlPtoH Wl<frl31 Wt <Ht<T ^ i aimo-tM* 

£it?f 10-12 (.«isp*i <m i 8lf^fi> c-i^p-s 4<pft g?hN (Renal corpuscle) 

^1 'sjHf’tf^RIt*? ^T*t wiH (Renal tubule) Res *tf^® i 

SjfofiS Mil 8 ! ^ 5 TRH CJlIw^iM (Glomerulus) G<Njl *1 ^Jl^t^T— ^ ^ 

i c^rsiji^r cniw^®ii^c<p c^r i 

cmm ^ c^Hrs ^c'®! shiR^® i csfltsj^pit^r 


















































ib-* 


'ShR'fcH 







CfttCSIfflPl 




ft<Pb<l'o) *ljll>lt«'l| 

-^m 




ffeai 8.03: 1 il < pr5 Citf'J 

f^rEST fc©f?T i w*ih ^ 'ai)l«plw*5 ^ntf|f^'a«T (Afferent arteriole) 

Iwow IjW sffa 50fi> ^f*l^»ilPi<p| ftof? i ifl^Tt 'aiMN t^of ^C?I ^ *wst|Ri<pN 
i toI"1<p # ilft*jMf RRr® '55?! $*pIw* 5 ^5]}|^lt^'Q« i l (Efferent arteriole) 

^jRS <pw <4^? «iIg»i i 


cniPit # ii J i >rc®r ^tw w ~m *tf^a wr $**iu i a$ 

i 'ql s $iRp«'iuai> c^H fS\5^j<.«i?i "w fro £Rlf^S » TO TO'S <PC^<P 
Wt CW aw RteWt diTO w fasr ^1?r I TO*tW ot wilfi *lt«wt "TO, prfB^ ^ar, *it 
W«llf) llI»M>bl >WJ f^C5T $vSmi>I<I ^ '^ifeo ^f5|t Rltw I 


Ml»IM*l C^ ^RSJtfl ^flpf #5 fofS -HPwlfliM* CSRl»r 

i w*ih IS^-i 3fi> WP , t R'»®, C*nw%^t1^wt ’blblwl *ilPn>l (Proximal 
convoluted tubule), ^ (Henle’s loop) £H#?I ’lifetwt (Distal 

convoluted tubule) i 



4<P<P ^1W 


^tW: »IH^ 0WW4 ^<r i 





































































MD r l Sl&ill 




1«'0W aflc^^fiR W SI'oJM'O'l 



fbifl 8.04 MdPC'W *l<£Mlfa 

<sw *^mR 4 srf^r m 1500 flPiPiBn ^ar ^tn toi ^ar $&Rm, 

•Sift®, 'flUl«lR«l, fTOftpH ^o#f Hl$c8lMMV|fl»\e wf TO* I illH^thCW ^J 

•spRxps i W£l«ll'st»?lil *spl^s<p<q w 'STtaRT' 5 lt s ^JW ^r*l J lkc , 1 'oj'oy© 

to i ^ ^ finbfiu R»toh w arc# 

^ar ^*t?j to i ^ TO«n% hiRi<m?5 ^tto c’fafe’ c*fNm arc* c*faf^r 
<TO* TO®r to (To - ^BmBim TO*r to i §SmBwi <to* ^ar 

^aj«lf%£o ^ror *iNR<p'TO wm i ^ar f^c?f ^ai^T ar^fB RfirG ^t?f < f*N' 

^©Jfc 5 t? ^1 Wft’t ^ ^aNfar faRT iTO* '3|*qpv5o f|jff*t£Sf ^*ilRi«i 'sjtWT <TO^?T 
^bt «fro *ror i 4TO ^ ^r f^sR ’strwt^ <ro* Hfcualosn wrft?r 
RR>?( ^r < ’W^ c f : to' i 


^ »ll«HtWA Wll&flft, *M*m, G*mi^5 ^4>j|ft« ffiTO TOTI HH^W^ 

TOMffiTO, *1#, ^^tBRT^fiPlWjTOTOi 



^<P<P ^IW 


<pl®f: *Ig 3 *i ^c<p <i®fj R'xpHw C^H 'Sf'sf < H'»lc<i '5T\H C^T?! '©t i 














































































## 55 R 


iV8 


’RK 

"sp^j 

^hl Vb|^-'0|3|l^'© 

HftcfiltenvilDv* w *W< 

^%T, ^R<f> 

'qWh 




*ii4©R ^ ^srj 4iH<iw4> *rflfa© <#r «tm ^sptfW i ■sfr© 

*wm,« c#f <#? c^ <?fe m i crs? ’liRMvij 2f*fH ^ffwr 

w i ^ M4K«w 'sits^sr ^wim sierra eras ’rtfe ^©r ^srm »i csuw^iw 
C?[RT ^f, 'omjN ^©3«T ’Rt*if *I%J© ^ i ^ '=«i<pI4<p<i S3t C^ eras ’tfft 'sr»«.'© 

3|k<P I C&N-'g^h^ >IMI '*lffa «fC«1 WC.'S ’Ikn, <£Pl*rf% vSco ^©I’f'Q ^R> ^C,'© ’llw I 4^1 
2(^©^ ^P© I 

r il*ik < p»i c^ft , t?r < pI<k. , 'I ^t *qk>lR<p ^Icst Rji «i(.i51 fovsRs sRfs, si2jl(.<i ^fspot, 
RpvsRo© ’fpR ^QTlt 'STfaf vStsHwI’fJ I Csffc’R «T’¥ c ttJPTf ^It *lffa ^TN3Tlt, 

SteftW '©lI'©R« CSflfij 5 ? ^QTIt, ^ Riel'S 2tgK 'S'Q^It, SteftW ^fl« i lk’fP5t ^T, *R 2t2jR 
■^QTIt ^ W4Rt*l« 8|gR <Rf S£?t I V||^«?l favbftt'© CSlft '*ll<MW^ *t m TSflftn 
^ ^ ft^R<i *im ftera^r \ *tm ^© *tk<r, w 

cpfstt c*m, oiukm era*? *iw?r ~5$m c#r i *ii31R<t> 'q^r, R>^R« 
^r^R, <p>i ’ftft ’ft 5 ? <psl R'sjlRt R R>'sR(.'s *tR?r 'S'QTiR <M^H ^c'© ’ftcs i 

2tt«lR<P'»lw ’tN?T5^f C^R^PPfJt *Rt *to5 Rh ^PUt^f ^N 5 ? ’ft s R 2f£fR «ilPlO© K«T 
am aigiCT ^tst i Ist*iM <?Pira?Rr f*f^T sw i «iwc.<m stgtc^ *nw 
(R^ ^?f i '©i(/i^ ^PRT Rci) ^pi v ©mIc j i i *IWwu I&R»^It R'O’Si <pw ’fNwn 
am «I<I^IW<I ^RTi ’tlf^ W am ^*f C^R Wf 

m i ’Rfl^s ^vSwUlwk^lRf^ f^v^t '©il^ihR<p Rf«0 s #f ^spRt ^oM5t?r 

<pw ’fi^R T 5f’i 7 rR c t <poi *rm i 


o*b 









































































c?n>»T 




8.3 ^ 

fci*iiMfiH *®5W, toto *tm ^ript toft to to ftor ^pr 
m i toft «ic4c«ti ^t ftor ^pit ^*f?r *N£ifc>toi, 

V||<IN<|5 vblllftill, <!$Wt ^ajlft l 

ftoft R<psq ^C 5 ! ^WI3 <K*I <llw I 5HJ$ I^WlllUft*! ^ftf *11^ I 'S^I'T *IC@S <1®0 d^jlft 

^fafaPlir WV ftf# w *I?T *RT <3T%F vbHlMI$f»M ^T ^ i 


'bUlHI^»l (Dialysis) 

^ ^pp^ef vo|c<PC®tl ^T ft^f ^Snl^ *t? l<l'sa|Pl<P ^ <> ftPI ^ *ltottft© M? ^ \&I<jMrP|'> 1 I 
*nqfa®te ‘vbl*lMI$J5|»l csrfto<r m W ^r i 4 csrfto?' vbl*ll*ll$Pl»l 

to#* ^Jc's* <pBr* *fsift^ i£f^ vshj £fhs ^ rIg^s* <pt«r* f*T*T* 

^vwleri <P*I ^?I i *fsift C^fW WRrt^rf^ftPT "5r*U ftc* Shift's <p*lc« , il ^ i <£T?T Sttfft 
^srKto faw^tr wm toto ^ *to #c?r c<ito 

i ’ttotito ^ <at% tom to to pfi^r to<r ^=rai?r sfchi ^PT l 4*lft?T 
tohlJ, vbRlMfcPw to# .il'SH (£T# vs*G«1* rot RIOT, TO <jw totto 

CSft/3 5 ^ 9 fK7 I ’ 9 f3 

ftW sgflapf^s £ <iq*]jfl3h l 

▼ aift^f 5 !^ 



«'SRJHT 

◄ ^sfj ^<PT^ 


^Pft-^,8, INR^M- W-io^r (2#t 



















































































33 I 4W53 W3W1^pr WPlCH* W3I53J HftcfiH«HVlil>V9 3#3R 3# 33ttf (^Sftill 
43? '°l*ljl*D 3# 33t3) <il^w P)‘*plPi'® 33I ^©53 4fi> 43 5 fi> 3J33|3 43? ; >R*hIc 33 ; fillet I 

2tW^ 

333 c^tM 3j%3 f%#3 133R 31 ^c<K$ti 353 35® ^33 sweat ^w 3#3 1%#3 5353 

srf^lt^ 3>3t 313, W5a> 3?53t'SR 353 i RivisPi ^Rwleci »x»l5<i 3>3T 313: 531531 f3#> 

^rftera' f%#3 sroi 3j%3 f3#3 <at% 5353 3 ri 313 1l33fc w#3 

335® 3l3f, 'Sit, '»I^C<lh, 3131, 3Mc<P 53l3ft3 I 33% 335® ‘533 5®®’ W^TO* 5313113, 3fa 
W3 3*3531^ ®33 13R53 3t #3 ®r®t-2f®J®t fl4»MM #3® 3131 TO5S i 33531*3 

b^mw^ 35®t 335*11*3 ^ TO3 wto 43 *sh f^vsRr Irot safifer #33 3fct53t 3*333 

3F» TOi 335*11*3 ^3 1%®l3 3153 >1133*11^3 ^ 3R1 313 I 

<^t%vs 33 s 33* fav&ft '0ic<PC6tl 53# R»vtoR 3?c«il'Sf<.l<l 313J53 ^3 #33 3133 3>35^ i 
'©iNwi 535*1* R»vtoR 3<G<il'sti <pR<g»^ 3 Iwtjs 3153 3>31 35^ i ®53 'oiMcis 535*1 ®H^33® 

#S«i®i3 3335*t 35^3 3 m¥ 31 wror sai%p 1%®l3 3t3 3*31313 31, 4 ®ri to 3 * to 
sat# 1%®l3 d#3W3 s3w 3fa® 33 i 43# f%vsfR ^iw 3iaa?$ 53fi> f3c?$ 

#333l3*t 3*31 3*3, ®1^ 43# favaft 2l1#3t*l3 3>53 5315*13 fi>f^3l 3>3l 3l3 l ®53 
5335® 353 (31^ 3 Jfb 3>53 1% 3t I ffi'atol'sl, 'Ol^wh 43? 1333> ®lt#5331%®l33 f^J 3Jt5 
3*313 3*l<Ml 335553 S#t I 

®PTOI33 #33 3H53, fal3<F ®M3l*® #3 313 3^3^3 43? ^3Jt3J 3t3t 313^3 ^43tl33 
CSIW C33t C331 ^43tt33 3?333 353 VMHlPl #3l531v5l33 3t3t ^33< C33T 5331 ^t533 
TO 33l3*f 43? fbf%^3T $1353 ^53^ 5333$ 3^f ^It5at3j 3T» 3*at 3^3 1 ^t53 313*11 ^31 
35^®T, 33t3 ^tf33» |ft3 *ftf3 313 3»3t 'Sfb'o I v®53 '5lT^f3^ 3533*113 53313l3, 3lf3 31533 
^I«|R<P Wait 3J%, WW, 335^3 333,3lDl3<P ^I^N3 2f<|# 43? W3W^3f 5®531%3 3P® 
3153 43? St53tW533 '«mR>R® 3lf3 313 '33t 1^ 331 ^1^ f^t3PTt 5353^ 3lf3 313 3>3t 'Sl&'o I 

3^><^4)| 

^5354 W3f33t 3t 3W ^331 3353 5353 5353, W\*5 W313 f%?3l 5^33 5315313333 

31313 3331^3 313 TO TOR I 4fi> 453315^ fW 33, 13533 TO' 313 31^533 
53313 W3f33t 313f3 v °l r 0 WM 'o|R>R^ 31313 3JW1^3 f333 5'553 J 'oih(.'» 31531 433f% 
W3f33t 3t 3W 353« #533 5TO I^TOR 33133" 531TO3J 3fW 3133153 3JW1^3 to 
3531 31313*13*1% 3f 31533 5^531 53^3 33 43? 3IW3J 33*tf3^5 333^ 35 #j i ^t3l53^3 






















































































































mm srt^>?rt 




fagSi fifre cth was *nor i 


^<p<p ^tw 



^tW: *MC C 1I'3'?1 ^HIC'W R*JM C’ll-’lJh «!W»T 'Q Gflftc'a ^*WT*l i T I 

Phjwi mPi®1 (5^s CWllbVil C®fW '5Tt^ s lt s T ^QTIT Skilletl; MMlI C?T*fl*T C®tW fovsPi* y o| J j*f 

*nor i vbi«iwn»*i ^ ^ w Rwt*i ?Nt i tbitifttii « ^©ji% 

*nt% *ft*T i ^cdgsi ^Tf, R*h wci ^1<M '*Tf < 1*T <p^c'o ^c<i i 



^1W 


4>l®?: ^)'»|(.<i 'Q ^isi«ilPi<i ^'®l <p^l ^Tt?T OT R<jc?i i®i’1's x olc,<i Pi«pc.«ii 5 t'oR i 



1. 


2. 'sn® ! lPlfsr?ili W®t ^t®T? 

3. TOT? 

4. C^T *tiif$f 4«1C^) C^NH?I? 

5 . ’im ^eic^ c^wtrr? 


































itrV 


dtHlVW Sl*f 

1. ?Hf? ^UT ?*? I 

1. §fc9*jl «n?i? M^^r? 

?y. ^ ?. ?^c® n. ?. c»f *rato 

2. *11?? ^Q?1? 'SrtW ^CSf— 

i. ■*ttff^ 'Q^T C 4 ^ 

ii. <s ’1tf% *IK <p^c.«i 

iii. J ^ c,v f *lRa)l«t y °llR<i 0*fE«T i 

%5? 

?*. i 'Q ii *i. i 'S iii ’f. ii 'Q iii ?. i, ii 'Q iii 

wnH^tu 3 « 4 ??? 8fc8|? tS^? I 

^otf? *1# « «HM ?l? 2t^c®t CSIW *ff l iW*ik '»t? ^if^iW ?s? ^QTft^ 

t4lV|W< ?M W l 

3. WCS t§$ feHtahfl’ ?*? ?«?t? <phH— 

i. ?1? C^f*t ^ 

ii. ^F®T 

iii. «i<MI« *iti? st^t i 

to? gfa*? 

(^) i 'Q ii (?) i 'G iii (?) ii 'Q iii (?) i, ii 'Q iii 

4. ^5lft? -li)w<| % WOt? 

i. ■*!%? *nf? ^rigt 

ii. quwlPw efoft 

iii. sign?? wr ■*?% ?na?t 









































^s? 

i 'Q ii < i 'S iii ’t. ii 'a iii i, ii 'S iii 






g£[ 



<f. csi^®it% 

< CJjlw^h <wos C^WRI? 

*t. foiq A '5«l«ll <P3l ^ C<P*i? ^TWJt I 

^f. f&3J A R^®1 3.0=1 ^I'olw <£RT 2tfeT<--W«tt ^<1W ' s I^of s T^o 

^8 I 















WjJvst 'Q 



f¥^wr, ^rwt, ^ *fifta^§to emiiertH 

« mhj tffit ^ ^ ^«rfw *rm i <?i £ti% ftw c^m >nnRi<i»«iw «*w 

^ C^t^ 'Ol r U <llil, vslc<p ^ 2tt^W b 8 l r ) <K .«1 I C*I ^>«1 WM.*I <Pl^lC*ll <PW, RI*t5 
ffw ^ w»t^ «i$m« (sn^ w ^ 4<r? ^r?t ^hj w, ^®tw 

^«ph\aei ^5T l 


4 ^rat *t^ 4<r? <$<t **him*h *tm i 




























$0} a> 


'Q 







• >imwicpni *im i 

• ^ ^RTT Wlt«HI ^fwt ^Krr I 

• Rfoq ^srfssf \s 'oifahfa?r Ttw ^Bt apse's i 

• C*tf*fa Ispsjl Ol^ v tl?R‘ i 

• ci5-ivto-i 'Q PHic^c^ ^jH]t <p<k.v» i 

• '0|R5'Qt < 1lG*llfr(. J 151 *T*H' 'Q 2|R><PlS < 1 i f r ll <P«IC'» *fl^ I 

• '^Cf > e^»6f \g g|R)<p|«n <p*<.'S *(1?R I 

• ^PfosFiiMiPw « ^rrsTi^TDc^i'si ^>i^h *it?Rr i 

• 'sjm^wtm Rfosi W5[c*t? fear BR^ *n^ i 

• vajR^ <P^ >ia>\0H'Bl ^ *n^ I 
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9.1 

ifrc# ^ fcsft <ms ^t sm ^ towi : =w» ^ i 'fiNitim <?w towt ^fit <w|pt 

(Skeleton) i *TCt, '5Jt^&r ^ q*l»lH C^ 206fi> ^pRT to 

i f*p^ ■^pic'i v oiP?t?' ^r^ut will's c^f*t ^iit<p i ' s n*Rw^c^ I*ift'Rs (?t?r i 

f 5 ^, ^m, w to 

Tsnwt^fw Wi 

Plc?i t'sR "*t® •‘pI^mi s^i cic^ 'sii<pn *r?r i ^ 

4W?T WA ^IJHJ Wf to ftsft ^g I nftq vsf#^ ^d»$ ^SFttrRj 


"KiillWt 


^n®T 



ttfFT 

ipTPTKgpr 


(c><£i 9.01: »ih<i ^PM 


*o*b 






























































































^S\ 'Q 


Wf I 'oiRhfa ' 0 |py|v©(.flq<i 'TO^ '5TO 'TO' I ^Sf^pTt 

ilf(t^<P ’5ft° 7 It’lf*t f^TC^J ’l*l' >v f?’ ■ y f\ 5 T?f ^D^|i|C,'©| 'SJ'fff >)\^j|«1«i i£f^ D«llc*PSl <P3l ^<1 1 

i£^ vs^HlPvf, C«#f, 4^? 'oiRh*^ iTO <pwph'®«i 5tf^o i 

>ih<u.ic^ <P'Bq>hv©«ic<p ijfi> ^?T T|1?r, i 

^Rs-wh (Exoskeleton): < p'*pI<.«i<i 4 'Sfv^t’j^ft <iR« «N, "gsf, t%°^t 

C^TfST <*RT '0|*«'g® I 

^P^o4’K»M (Endoskeleton): <5«iC's 'oihsl Rv®<i<ph ^5F*»g<p'0q>l«'R 

i <pwpi(.«i<i ^ ^rat <)Rw *tR i ^rf*?f '©^•iiP^f tro 

«pwp|«l\©tt) 9lt^S I 

9.1.1 ^®t smm <w wii*w 

<pwp|(.«n^ »tklc«« R^RR'® TOt 

(a) (H4+&I0II ’fat: TO*M ^imw 4^ RR’fc TOtsJ « <J>lkwl TO i 

l*ki>s ^Ic4 '5T®t^C 4 ll?l ^fv^R ^Tt*J*T <K3 I 

(b) WltC^H « WhM*l: TOlfttl TOJ, CSTfsTSf CSf^Sif f%TO ^ ^<RfcS 

« ^pr^pr ^f’lw Rrot ^nro to i c’tfttM wim to to «irc* 

<?W 'eld^M W TO i 

(c) HVblbVbl « *TOT: ^o, ’ft, *<FTO « (ZftRw TO*tf TO i 4 TOf 

c’tftw ^fwr *ii»h to i to c’tfa ^ii5<mwi?i wr ^f nivbiwi w 
^ <*ro ^imt ^ror *1# i 

(d) C*llR^ ^,’tt^T: #«W (TO C®flR© ^*tsf ^r I 

(e) *tRw Wt TO*: <WHRil|v|, -*PI*TO ^o#f *fiw TO *#«t TO* TO 

TO i ^f ^ 4*? TO i 

9.1.2 (Bone, Cartilage ^ Joint) 

(Bone) 

^5f wl«t<P TO* fp’sfw ^f i i*lfi> OT3* "TO i ^t ^t ^0g7^t% 

’fm< ^ *fWT<T feK *W< Ito ’ft^s i -sn^TO TOJ ^f^m^pft ^TOt TO i <*T#fW 


^ft-^4-, '§l<R'5eH- @ri*f 














































































^it*?? ^? "to sftw* 4?? toj ^g? wt ?&? «ro i 

^ ^i?TO ^ tot ^i?r f?to *j?w? c?it*r ^? i wf ?troT tou «w# 
■^5 to? to c#t to ^ i wfi, <?ntoi?, *M*m ^ <wMtow<i 

RF»S| CTM fTO hot? i (£)^5t 'Oipvlc '0 £|t? 40-50 '»T 5 'f ’lit? ?tW I '^IR'O «|py|c<Pl(.<l 40% 
&Sf? 4?? 60% «lhst<l C?M *t?t«if tot *to l ^fa? tolf?? *f®’ i£l?? <pjhPi?jln 

*IMM £lc?il®t*i i >4?? ?l?tW? '®j x olc < 5 'oiPM? j sMR«p ?to ?? i ^W? '8il(.«il ^c<p 

\a|<iP?J^ C^tWTW*?^!? ifl'SJST sN*|ft<P ’if??'©? ?T>1?, ?f ^?° TOG ?1?t?lfw 
*lt??TO? <1? RsIjII^JH f® ^soa? 6 ! TO i vslt to*© <#5TM ^1c*|lt<M TO $fw i 
?t?t WPI? TO ?WT TO? ?t ?t?t to? C*ttTO *tW?, ^1OT? foSltvn fc-4? 

wt? *rat??t c#f <TO» i 

'©■gMlF'? (Cartilage) 

'O^'IlP? ^Sft^f? ^ ?? I TOWI^© ??? <£]?? t^lt^lt^ I 4fi> C^I'ST<P ?>®Tf? 
tofl i >5? CTO^It 4W ?t C©fP5t? csftwt? t? ??TO f*2ltoim Vjl^ltvs f?*v|\a 
TO i veto** CTO ?^f|? ?TO W ??£?? ?pmto ?*§ C?? ?? i 

?l'g < pl <pI^*i Rcii *1$'©, >£l? ?*f *.h<pl ^l®i i 'SflR'© W!*m '©^•llP? c? s ic?? C2|lciJ|?j|®r3i '*(? 
^ 4?? ftvBQHII?1U C*1MH>N TO i ?s|to? ?tC?t «1W C??T ?1? i ?t 

«1JlR i '3t? ?W i <5? to? ?5%'Q?1^ ?t ?%3?1^ TO i ?? ^©f#*? TOl> v©*fci|il C?TO 
^ft ImPT'o «n??% tro tot?to sto, c‘ p lt?^toPf ?w i ^ wf??^ (WTO t><pi>c<p 
TO, ^oft « TO? 0 ^© ^©f#TO TO, %rfo ^?? WTO (JTO i TOW? ww 
<K«J<P ?^»? vo^-llpvf ^Itw (<?PH ^tw? tol? vo^-llpyf) i vo^-llpyf ^to ^?? 

^??t 'oipst? f^| ^TsWt <?|lc<p i 



< p|et: '0)1^ 'Q \s^)|P«J? '?WJ ^fPN 5 ! ?s? i 


'=ito->lPH (Bonejoint ?t Joint) 

?f vocvolto 'Ojpxt? ^Ct^hP^^IC^P 'Olpvl'^lpv ?W I £|f%f& v ojt^l' , lt*?? '0|pvf^(.®ll iS<p?|<p^ 

^ito^tw ?^? "rot ?tot tor ^wtw 'oiiwiwi «ro, tot ^it*?^twrr 

C*TO t?gpo ^o ‘'TO ?T i ^to%T RR»S| W»t£TW®T WMW ^TtTO i 


^oiS> 












































































TjIFat 'G 




wiNciS “ilk* ^ W5T^?r I C<PlC*llf5 ilc^lw '0|»1VB > I 

^l^f, C*lCTlfl» WSr <F<It m, (JFH ^5 ^ ^ItM i 


— 

/ ■-'/ .*• — 

4 J * \ 

^ >f 

• A 1 

• r ^. J* ✓ 


V! - «-• > 


S5§5f?T ft# I g 

if%?n«Tft# i ^ 

ff^rn^r -3 


^|3#C (Synovial Joint): 

vqpy|jipiq(.\o Tjfij '5JtST <)I^'o|c , t 

RP|v» ^ 

'OlPxl^fa 5^R ^ *T*I*T 

'Sjfsfai vSrf^f fi|p|\S <£)W 6rfb«1 

•'iRcilI's^h Wf^^lT ^IT: 

vo^llP^o 'ally's ^fan*®, '>il3.c»ilfts*il Q i ^r 
(Synovial fluid) 'oifahfac^ 5 ^elM 
*N1* 

c^vs <£&$ «n^t <it ^it’t^f i «rf^rf^o ^wifoaM <pt «£r* vsfiil^ «rt^© 

v5rf*?i^B Wt l£R^ VB'SSfPl'B ^TJ 'G 'Olfal^lfa -SVtol&Vtol <i>sl08 ^ ■»!% ^J?I ^ I 


*■ ' r X. 

K - 

\ 

r 'J r —f[ f 
' * * 1 

- 

9.02 ^ 



vojpvj^lf^ <ptH<P *KK. 1 <I I c.<l»l*l: 

(a) Rd®1 '0|FM , *iF^ (Fixed Joint): ^pvl^fa’jG'il 'oi*i^, ^fk *iI\bIc»iI *Jt?T «Tt, 

t*H*i <pwllu<p| y oifk| J ifa i 

(b) ^ (Slightly movable Joint): ^ *IW 


«lt^T'G Hlvblblvbl <m& *itra, 

wr <7fw ^rt^T, «*w *tt?*r 

<ll<p|(.vo *f|f?T I CSJ^pC®^ \o|pvl^)I^if | 

(c) *rn ^a^sN^i (Freely movable 
joint): 4 tj^S? t^S\ 

^TftTTf *ifiri 4 'aiPvl^P^ W 
'G ^'SrMfa SfaPf i >)I^WlRjilH 

^Jpeprfkt; <^«T <Jff *ft^i 

(i) « «#sRfa (Ball & Socket 

Joint): ^®T 'G c<pli>*i J if'®U's ^if^P^I^T 
t£Rsf^ ?fm "SJ^St <?N W*t 
































































^ <§i«r*bh 

*>lto CT=T mfriwt, *ncr W W tot 

to? Hl^ltHl ^l »S|fl» *OT *lftwlR){|H I iW 

(ii) ^t ^ (Hinge Joint): ^ft CT^PT *RTOfiT *HHtW W, 

<p«tta 'src^oT ^fac<P Wf i CWT: ^lc\s<l Wt^[ <£T^s 4 

*nrc*Rr <?r*rf m\ «*pw <sm*r a& top t^sm mmi mtoifo^M 





W: »lh<l<P'*Plc«1<l to '0|wp*1 ^?T RRjk ^T??*f [i>to> ^?T I 


9.2 rtft 

C'oN^I GSitoo RR>S| ^*Hc<P C'stC.-i^. i '0|'»j , 'atK ^fwf ifl^ *«ilPlS stltum toto> 

c*H ^fas* «*rc* *iw *iwm c’tfr to cmftw 

mto i c < lf*t^r RR>*i *j^?t t^lff mmst «rt^» i cmspT: 

• «|wt-gf\s]wt msPHm, i>«llc<Ml?l W®ttotm «£R? «t^t5U mmt l 

• <pwph'«(.«i*i Tflcm <.*N»lw uu«^i ftPru 'SfWm ’t^H' ^?lT i 

• c*lto® gjReview ^f? slc^l'stw mto tow ^mln mmt i 

• tom ^GTim ^ mmshws mtto *ii®h mmt i 

• aj«n^uq wffi, *if?Mi<piiPra w tor £t^f% ^>tot mt^R i 

9.2.1 « C*tfto 

"ptc 1 ? 's c’tto 'ijtot ^ i <Ft^ ^itorr ^^i®r m>rm, wm 
t£i^; <r>lilwl^ %*tm 'ailo^li»i ftsfm <pw i c*lf*f ci3'G3«i W ij7 ism? 

*rar?m c*iPr to * i mtmto vSc«6Mi c*tf*m mw i^it wmttmm 

wr c^ *rcfto ^?r mto tor c* 5 #! ftto ^r smnto ^?r i 

^ stmtwrn mitor *wit ^sito ^ i c^n?n 


*o)b 








































































T^ot Sfpft»r 'Q 1 >TO 


swto tot, tot, c^tot w»tw ^»ito to* c<TOrt «r»tw to 

?rr ?r cro?rr w®tw 2 T*ro ^rt ^itoito, wit?-to cron? i 

t£)<pf5 'Sll5.fH Rc.fl C’lf^fT <pl<4^P»J ?TOlf <Pfll TOT I <P^5 <rNst ?t C'»ll'STl fpfit's 5,0=1 .ftfe* 
C’tRt ^1'slw <t > l'ST fPtfl t*lR =T S 1» "TO I <P^|5, <lI<Pl fpfit's 5,t=1 5,C^I%T ijlfjfl 's|'to«i|f| <ll5,t- > 1 9 f 7 T 

plft to iw ttoTO c’fk Rito to £Wto ^ i wr utaq « «ihhiw 

RSt^filt^ifi TOt^ fTO ^TR?f i OTt'Stf fpfit's TOT t ^ 7 TO toft's fp|<k»ifi> to, tofc 

t^rft? toto Steow c’tk ??fto to to to toriw to c« -to 



TO to to=tc?tot fto 'Sitro i 4 tort < qi^t j i ,s i 5 r c*if*r f*tR=r tot TOtf^s 


TO I TOtC? ?toTO TO ttofTO C 5 #!? TOtfpli>*i TO? SR TOTOT TOUCSf TO?T ?*^ ^k 
fpfit's TOT ^s *Tlf?i TOtC? titTO Rto C*ff*T <p|<<q»t^fi TOUCSf Rto 'TOTO TOPlTOT to I 

9.2.2 (Tendon) 'G (Ligament) 

«htot ctoicto to? ?Rr cflfa ^tcro to? wto ?tw «ttot toR to®? to? «i?j to& 

TO% TOtW ^ito TO 3 * TOT (Tffij 4 * 1*1 M to ^sT to cTOtro to? C#|TO TO i 
TOTO?f*t? TO5TO 1# ?t ?5f? TO5T TOT ’TITO TO? TO*p TO i *1$ 
en*®w tos? TOT I toss? TO, G^a vs^TO OTtTO to to ?to I 4 TOTO to 7 * 
*>FsSTOl% *Rttf <rr "suitor ’•TOT-sMHlfffl? ^bTOT TO^s i TOt tTOTO TO 


I 'Olt'lfP’peff ^ TOt3T^5jffi> ?t <lll*«1 

<X|<pci£i TOTOI 5,tfi 'oiIR^ i'sR 9»tfi i ^IRI? 's*^iifi ?1 'oullfi'Q®Tl? 



to c?to tot tott ?v& g#itot to i witoror to? tto tor? tosc?? w 

W#T, =iPi<PhlRi TO SfTOt I tiJlVfltlfl RslfTOrT’TWl '5«i«il^=lfP'»ltfl CTO TOT I 


ftar 9 . 04 : ftf! i W? ^TC®T ^itCTTO 'G C^lPf? ITOT fiTTO^ 
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44? wS'lv&tlfl 45I414W 'Olh'Q *l1®*t1^t <PSls «T r U d>4W14 '4jlR'G«1l< 

C*lf*t ^|R>4 4t 'biITE* 'oil<i^<p r5^13^ 4IC4 '©iRfesi CTWIwin frsR rpw i uS'i'j**) C4*1 *1® i 

'0|PvT 41 C*lf*t4 CL?«iVaC«H , s1 OvU& 41 4f'G4l4 J 1«h»ll '0|(/H» <P^, «W C<pl(.*ll'»lw 41% 

^5t f|cv5 414, ^I^T W Cm\ 4fc*t 411 C*tf*t4 ; 4t) C’lftsillT*© 4^4 4C«1 4$ 4W ^14 
4lC4 4°^ 4lc<P I C*tf*1 y o|pvt4 4lC4 y oih , 4 4£4 4%W, ^tfvol 4l£4, 4^C*i 

41^141 414 iW mto4 (tensile strength) %W 4t%4 2tftol4 4B5 G51OT i 


41441 44*1054 4OTT <4144 
pv|RW144 C4 f%C4 '0|p4^(C4l 

44 3 4t44 41^4 4°^p 4lc<p v ®lc<P voiP4<i*4^t 
41 t4 5 1t£5F& 4C41 1441W^ 44? 

%©^5 aft ^ 44144 §«ll PB4» 4^ to 
^iS's i iff^s *H^>4£%4 P4R>-'4t44> 4^j4 
TOW «Pf «ffc* i ^W4^4141-2mt 

me ^ «, ,.„ 5: g*m « aims 

^5lt4l «ltOTi 4 ^5^41 $6^4414 41 

C4C4 'olMM'olM m*4R 441 4W41^lf^414Wl ^44l^44^t14 C4f*t1 %flf%>4> v ®*^jc e ll 
^4lf^4 4m C£rtfij4 to fcsft I 4Wf C444 41H1W 445ff4 4*ltol4 41C4 4tC*11 

44^4114 vqpvh**# 41 Pi’1lc»l*o 4l^m ^Sfto 5 41^41 4tfs 4jwffi> 44f%^4 C4M1414f4l 4C4 
4v5l5v5l 4 5 4^» 4114 44? 41^4^1 'G Rfci^> 44 411 






4lW: ^.<pTD 4t4t?T #4 'S ^4*1 4>41 



c6=r54 

tocspfr 

4%4 



4*14? 









































































9.3 C^ft 

(a) (Osteoporosis) 

<to?t mm, ^** 1 ? iw ^ 1 ? 4jmPwi»i 4 ?# 1 

^pw ?$ R)6|f5|H 4?? 4iHPl«!>l-'s^' *lt?J i ^foeWlMlPW 4JMPHI0H 

C^ffi I 

'Q •rtffei^' ^ cawfl? i c*pi? ^*1*^ *jh^ c^^'oc^^s 

'&?? c*i?? ^w*i, v ®lw<i's *flftot?r (?w-f?^f%, ^ffe ^lPi<p I&s'ow ?*? ^g*j '^rT'QTrt) 

^G?1? *1? ^ C?! 5 ! "^G?l? ^TW^t C^f*! i *JMI ®rH*l ?H*T ^W'i 1%°?t ?*tfw ^ 

?*C?R, TO?* 4 caw Wl? ^1*W TO I ^5t torf ft? to ^Itsl^ta (^l^J? 
gfpft^) ^TOT 4 C?! 9 ! ?)fl?1? *srt*f«Ff ^W<P C?f*f ?? I 

????: cro ?ftw *t?*t trot? to TOffiro? ?ifcfa? tow «fl c?nfi> ?? i -uSDcm 

CTOHW ^STIt? <1? ^lf*?? 4?S ?*TO TO> I 

e T*f‘ c t 

• ^5W|?r TO ?!?, ^G'O «TO*, 

• c*tfa? ■*# <p^c.vo 

• f*tc&? fro* ?j?t 'oi^'o<i ??, 

• voipyj^va ^JRff '0|^'»<| I 

c?t 9 tft <! f? 

TORI' >ll^lc<u sifts? 4 C3N ft«fa ?>?! ?? i CTO? £ft?ft?> ^[TOt? 

Cm CTO? C??t CR? ?! i TOt TO!?J TO1C® CTO? ?! CTO? CTO? 
^rc®t?^5 CTO! TO I 

gft^TO 

• *tro*t!*f <n? «Hi2)wm fofft^ 1200 fsrf^sftsT (?t ftft«TO toj cro? *tftro) 
TOlftTO sJ? e !TOi 

• ?ftcTO! e ^wrsft^o si?? TO i 

• ?5?®rt? ??, ^Sf •ll<M < if'sr, 'Q ? 5 Jt®tf??f 5 I- 7 r^ 1 ? ?1?t? TO?t i 
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^OO 


• *itow ^R^f^rw i 

• <wMtoivi vq foSito *%* ^*«r ^tmj sj^t w i 

• toto <» w (*rfw $w>iviwj ^h» ^ 

^srtw fi>f%vi(.<ps *RR*f to ^w) i 

• 'Q #*(*]$ *fRt?T 5j^t ^ I 

(b) 9fc>ll&W ^t dcNn® (Rheumatoid Arthritis) 

*t^lto> 8WCSRT <l|v®MlW<t W ^V||lJcyv!> *>|tsf^to \ <ltl*<Ml 4 C?ItW 

^tepi*® ^ i aw aa^t cwro ca*nn W awr at wit ^siit to* at 

(rheumatic fever) 'srl'ol?) ^5RJ calWa ®W*I fjts *ttc^ (a& 'SRJta <av«y) i 
^jWa 2l<ph(.'i>i «i^lw fi>to?fla *Na>J i •3^'sri aj% ^ fsa stolwa ^sitolfaa 
^p«t ^®T'Q vsItH "F^ 6 ! ^WI'O^RSt'S 4<P$S<1R *|Ra I MWM ^WW 

£t^m fi>tolT I i£|^RJ Rc«W«b fi>toataR ?tfW Wf W ffiaWW aRT 

aa I ^*l<PlG*R C5W Caf*t <> f!^ I 

Wt 

• '0|Pv|«>iP«f at 'f’ftS gRt^ at aWt aa 

• -*|$ ata ata 

• 'OlP'^hfa 'limit's a 5 ^* aa 

• f?fl5 '^T ata l 

dl^4N 

ww caaia ^ caw *[cawja flatcar ala at i w toa ajawttFff to to^Bt 
aa i 

• Watto *ttola ^ «lft a^ WW to® sim i 

• a^HNaa 4 fficiR ^5*la ’taa aita (R^aT i 

• 'atoto HVblbvbl fa aHan ajtaR aRl i 

• vbt^iw?! aata*f w^aift caaat ^wanfl caaa 'Q afc? f&ton to 4 caiwa a^ 
cac^ atot ar^at ala i 



































































T^S\ gfPffa « '5®R 

• fefww *Nte %ifw urn w i 

• ^r« #*ifi ^ sj^t ^rit i 



^w^tw 


^tW: (.'©Ns *l’SPtE“IT s f aifcllCPW #WlfaT, *TIWi^C c fa' ^1J ^RSte; WI volws 

"5^*11 'oiPu v 3C s 1ImIPi j i 'Q y oilafR^ J i <flRT <M*H v ©iyi , *qH <pw <ps i 



1. '3|1 5i 5i 7 rf^t I 


2. WlM ^tW W l 

3. co*lvto*l 'Q 1% 9 1lw(.'5*l "5^*0 *N^J ^ I 

4. >ll$WlfollM #*RT % 

5. ^SjfSsI VQ vs^'llpvl? '5TC«U ^ft^N 5 ! W l 


SI5 

1. ^flfrflFllMllPiOT* '^'f <3 ^ 5C t^lt C®T*t I 
*sfK*. $|4R«*M- s*r-io*r ca£|t«r 

























##53H 




1. 

*f. ^ R. 

2. cS*i'!>wi fiJ^y 3,c«?,- 

i. RM 'Q '5»^«i 

ii. ^PtN 'G ^f'S'Fs 

iii. 

c^# Rffo? 

i 'G ii *f. i 'G iii 

’t. ii 'G iii R. i, ii 'G iii 



3 « 4 R* stESfa Rt^S I 

60 crrr ^-*itnBr rjrir tsrj csrr R*tw <mg^> *ftE3R *rf i <ic«ic5.*s 


aw w*i 


3. <rf^t t4*ic»u % «tc% c^hHJ? 

R>. C^5 Rt'GTlT < ^ri>8f WjR ^rhSTTf 

«t. C4l»IM RJS|T RRtf R. CRf*l*lft RtvBE© 


4. Rl^fl CRRCTR £|R>wIW T&Rfa ^C®^— 

i. ^Iwet^S «it'G?It 

ii. 'SRRSR <P?il 

iii. foulfri % ^ , «ttR ^Tlt 

1=ftRr 

R*. i 'G ii R. i 'G iii 

R. ii 'Q iii R. i, ii 'G iii 




































TjIFot 'S 




1. 12 w ^®T fitful <?\ TSte ?m to*f +I4+0M 

«iw4i5i to o^H to^it i <fr#fa c>r Coleys to to to* 

RrtorS'^to *tt*i 

*>t? 

*. c’fc^o ■# tot*? 

*t. Wmt 'o)i’q|voJ2fT^5‘ w*# vmm <p , ®ris *w wt ** <to? *iMjt *>* i 
*. RRv*n 4l<^wH5 wp ® w to* ^*tf**t<- tom *** i 




<f. cB^r#? 

*. ^toctoiPw tot*? 

*. tor to* x w*tfi>* cto* ^ to to? 

^ijf^i 

*. f&C* X'SY <p|«T<ga^ '#51^ ^fwf 

^Ri<pI *t?*t? to i 


































(co-ordination) 



%3RT *lPWc*fU PflW*1 CT*T 


«(Nnl bj|R, ettaw* 9*ill R&sl 'qfinNwIw d«u^ i 4 <?l'Br*j(.*il emaM dc*i nm 

tfl TOJ (co-ordination) 'Bps? s ® fa*1 fifa l3 J *l1« M 'llC*l4 

'STC«tr *iw« ^ «IR*PT «Rmh 'orqMfa»wl Wit fff*i 

%fbwi6^d 1WR: mw, fafl^, ^P»T, TO 

-H51n^’ll« fait* *Fff *1^ *1* I ^ilww^G C®^ f*fw «»»lws *WT 

*i»i«ui umii^ i 'SiteH ffpa*t* ^umIciu ■'wumh *®ft *1* i 


<$ ^*ofca $fa « hi-mwcw >iw(B« ftffa »ishi*i sifaii 'ailc tf HMl wt ^.cat^i 



















■5iror 


$s><t 





• vsfikm ^m d^ir ^ur *im i 

• 2|t% Wl £f^ ^jHJt ’Tt^ I 

• am wwvjw ^*tw ^3t wre w i 

• ?ti*m ftSscis ’t^T 'Q ^jNJt ^(.'8 ’IBR i 

• 2iR><^ 2lR)15»?il ^Uf *q»<ic^ i 

• 'silent ' 5 B^i°i , i sil5»iii "^jt^rrr i 

• ^t £f*1t*T ^St ^Jt^lJT <P3C^> *11*1 <l I 

• stHspr it ^ 2f<Br -*ftff^ 

<P30S *tt^ I 

• dJlCT* 'Q 5 n‘ j f ,c t ^*fat <psos 9 II^ i 

• c^l(.<p 'alvpRto <p<i^R 'Q £lFo(.sk*Br '^Tf ^sc'o *11*1 i 

• iiiuR^ *iiDR<p *iw>ijm *m, « sifafl* <rfat *n?w i 

• ^rww v©tsjt^ « viwsimw sm * Rcsbh ^rjs® ’tm i 

• ^CVIHStR'o lt \\W& WOT <FBH •Ifire i 

• C*ltf>t?r/l*m«liS ' 0 |wp«i vs|ajh> 'Q , 5|tw tUWJfl **pR><PS S^Sfa >Hc.<P ■> 1 Ct>'S'i'sl 

•^RJ < P^t'8 ^l?5<] i 

• *j!^W) « 'SftW SiSBT *I>R><M 8|«R qtb'oH ^ l 
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10.1 ’raw 

811% TOt feftvnl 4TOtFt Sff^to© ^Iff© 

«ttw i ^ ^sr^Fit 'srtwT Twtffcs ?$, (£i toc^ #^?r ftm 

■*lt%^% (co-ordination) i «fl W? ^T sttTOT 

fif% 441&I4 'flHMR*'©l (7t^ft CFBTI 

<*rc*fl> ^cim %h*im ?ro?rTO?rra«pij caw <%hmm <?fr ^miw, 

'Q R<pM, ^ft?R, ^PT ^©t<F«lt ^ajlft <£1^# ^spf ftoi csiot i t£|^ 

■^tCSf 'aih^l'QTIt WRt^Sfto Wf? 'SJffst I 

v&lvklS 4 ^? &« 1 « 1 J 13 , RR»S| TO*|M '©l'©J*« ^«T <£|^v oe-Hh I ^©t 

<£) TO ' 0 |'S 3 *« ^*|'S<h's|<.<l tol<l CSJCT ^f, i£T^fi> TOf <.<p|(.*lM<.<]R 
<Pl'S?C<P ^t*ff Sffl 5 ? TOT *Tf l «T^-C^lf& fa'OW* 'SflWI <4'5R ^ '©if'sr© «>(.<J(.^ I 


10.1.1 *ftd 5 mwM 


CT teFT «l>lUlfa<l> Wf %*fo TO ^ 1%W, toll ^ 

^sjifw to tor«t to, top m&i to \ ^sfor ww ^dJi^wn 


(Phytohormones) ^®Tt ^ i 
substances) R.&’iw'S ^^Ijlf^s <p«u.?»i i '3jfsft>f?'*t Rwl^kis ^c®, CT sWiift<p <i^f5 C<fTO 
i£P? CTO 5 TO ^jW®t CTO CTO<$C®^ <Pl4i<iPl 


<pw, wJIr (Hormone) i vSlvscm c<p|^ <psc® *TO i <£nif 

(3TOI ^]R5«<w ^ ^TO TO 'Sl'kis Rfoq TOf 'TO' i CWT: 

vtfWt (Auxin), fttMMpM (Gibberellin), *lftd>l4l$RH (Cytokinin), ^Iil<li>lf>l4 <£lto 
(Abscisic acid), ^lt®R (Ethylene) i 


vSliiRF© ^mI*i ^I'bl'S vStvsci TO'Q f<p% ^wH smic^, *jlcn^ ^(Nlhl <p^I ^t - RI^ <p?il 
*jl^R i *t^5c e ici3'!> (Postulated hormones) i <^rat Sf^iPP® "spl 

« W& W&H R^tc*f nm w I eHR* TOT (Florigen) «£R? >el4iPlH 

(Vemalin) 2ftfH i <1?^ <P?il ^f, (4plRc®t*i “'tFsRl ^?I <£)^ '®i ’IST^PT Plhl’oR'® 
*feq$»rc* ^©f^© TO i ^ OT<IT % tfrlRoflH <?Fto Trf^PlJ 

to i to ■sFtot^csn^it ^ppt^ ^r^rwi w ^rr i 
















































































8N*f TOHi TO CTO (Kogl) Hfl> 

(Haagen Snit) •IiM'SIc'b ^f%R TO voif^>f^vs ^CSH i fcH&Vl &1&CIH 
(Coleoptiles) TOfa sFsfa *P¥ TOR i TO TOT ^I*IM TO, TO 

■^l*S»llwl) '«>il(. e, ils FfW cfo* *TlTT i ^5^ ^*«q<plw <nfi> ^I1vto1'»lc,<i *TR i R'sal'ftal 
' s lt*0C 5 T FiFb'o ^*T (?I ^Sj^slc’t voi^pvl^o i£f^> *is(/i3 3l*ilflf*W 

*W< <n*r wv i «Jf ^f%R TO* <toH i ^ri%pr TOffi ^t to TO to?t ^ 
?twm ^ tot?t wra to *^t w ^ i «ifticHn ’iwr fro%TO i 

«lfe|W« SJTO «|I«21^M iw TO TO CTO TO I ftaffa TO ^TORG TO ^ 

TOC^l 


(b) (itMMpM: 

«ltW TOtft (Bakanae) (TOTO TO* TOTO TOt^ ^ «Jt=T*1TO3T ^ i <£$ 

top cro to* toto fcro oiTOfa* to< FwiFi^> to, to smx toto to 

W i lift TOffi* firMWpM i fetMMpM & 1 & 0 HI TO %Sf TO*P, TO W 15 , 

^<av«iar TO? ^ICTO ^f^3 <nfi> C^^Tf TOT I TO Sj'olw 'Sl'SClfl 9 f^V i JJ^C e ll wcvs 

to, totoct fcfar ^nro ^rdi 4 toist ^tro lift wr ton tocpt 
'5l'snR> «i*ijiu TOtTO cro^ ^rfro tot to ^rtrr i ^r wiftlff®, %ro ^bItoTO frNj 
totfs to «ifaiffoi toc^ i 


(c) ^iftoSftsftFN: 

lift ^FftESirocTOr n fcfar tocto# tot, *nj to? ^ro?r <#to© ’iT'QTit unr i ctotrt 
CTORT fcfouin ^Q (CTOT?r *tTTOT TO i TOITOTO ^ ffi&H TOF? 'BifolWU TOtf fl 

to cro R'»i«hw to i ^w wi^K %? ^ 

^*«1W 'Q ^t^J Re'ifa'sxpsc.H 4 ^flwli ^R«pl TOT i R'elarwn ^TSJTf 

*H$d»H>l$RH ^HWIWH *lftdil4ftwPl»l ^d» I 


(d) ^RFi'i: 

^ ^UWMlB «W% Wf I «flfl> *IWW ^TOIJ TO i lift l^WH ^R, ^T, %T, 
*IM iW ^ptQ C*T^lt I '^RRll flW i£)^ "5^TO ^oh'Ht '5l?lt ? tt^' <p|c^^ 

■^r ^i?rf ®wf tji^u ^ tiro tr ^?r ^pit i ^RRi*i *im, ^®r 
toi^ *t®t ^iF'o : to' i ^f3pr ^ 9 itw ^r < ii<p|(.'s'Q in? - ^j?r i 

& 

O 

*Y 
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## 55 |R 


« torj tooth rttorcr ^r tori i wifRf#* TO® 
(iaa) #p to rrcrr ^iIsicto toicr rTOtiicto <i>i#i 9 ®i tot i to r^mr Rtw 

(Callus) <TO RRCRR 'oif#1«i's C^lR^cwis TO TO5 WTO RRR TO i y oiI^«i SfCRTR <K3 

toir CRtro R«ifa'© RTO to i ^l'stl)»i tfr ^toTIrcr 'oif^*i ® fewcTOw* <imk *«ic*. i 

(Growth): 

vStvscn^i RR»fi TOT R^I</TO cwr ^lc«nl to* t§R3®Tr £|®IH rr#r i to tot Rfcsi HECTOR 
*N®r TOjcr fifar tor r^r toir to i 'siIcrh ^Rfcifro® hto® 

^srfTO TOOTH fifiFR To RtR TOT TOPFtCRR fRCR «lfe|CTO TO RtC®1 fa^CTO TO, 

'eiiwin fro rhr ^rfro totrto fro tot rtr, tot o#cr ^r «Pr to to* ^RtcRifw 
®r*c*tR Rjtro to, rtost^ torir fro crcr ^*r to \ 

^#R RT ^TOtCTO TOT**t ®rf®TOJR fc^HRT ®T^®R RRTC® TO i TOR ^ifTOH $RRfa 
(Geoperception) TOT i ®#RRC?tR 'TOT CRlCRR ^TOH*)CRT fRC5R fRCR ^IhhsR's TO i 

torr TOT TO *trfR cricrr jsftfter i to tot ^F»to%t to wit to i 

TORR ^figCRR TO fTO? frtCTO $*tR ^5#R fR#%T i CRHR TOHfRRR TO# 

C^fRCRR ^1%R i %R 'o«lc«il<p lifRH SRci “TO ^>TOCR <TJNI® HI# i SRui iRlCRf-isi’RRtCRR 
(£) ^R TO 5 RRCRR lsrR<p Rfis (biological clock)-TO SiItoH i 

iRtCRT-ispRRlCRR TOTO $*|R f®f% TOT ‘‘fRRlft SRnw f®R ®tCR R*RT TO: 

(a) C^tI>fRCRH valvsi (Short Day Plant): ^pTO(/i fr#R ’tC® 8-12 R*5t 'oilc.«il £l(.iilet«i i 
CRHR: TORf^T, ®tfRRT I 

(b) R®fRCRR ^SR (Long Day Plant): <fTOR fr#R TO 12-16 R*ST TOT TORTWR i 
CTOR: CR$R, f%St i 

(c) v rI<.«'iIr 1#CTO 'Sl'si (Day Neutral Plant): TO^^T fRCRR v rI(.«iI CRlMl £i®tR CTOT 
RT i CRRR: TO, ^l^T i 

^ 4R? TO^T ^t^TlR TOT W ^Rv ^TOJR« £NR RTO' CTO CTO 
^ITOr %TC^ H»J TOR TO TO TOR fR RtRC^ TOT 4fTO TOT I ^TO 

TOTRR RTWT ^iTOR fR TOT TOR 2lO»illC4 TONteRR (Vernalization) 

TO I tTOf%T TOR RCRC^R CR ^%CRR ^]R3c'® ^TOtR TOtR RC® i %TO TO TOTOTO 
RTTOR fR TOC® R^ Ci# TO i %f CRTRCTO ^ 2° CRRTtoTR-5 0 CRRTtoTR ^R3®T 






























































































rrrr 


*oS> 


steam rr^ ss^f Rtfc i 

r»i&s& cs\m cit^o *itB^ alont, ^fo<K w 4 rrrr ^Hr* ^%rr ^rcr* si^te 
r*cri ^fipr ^©m*ii<ilRfilR fRfw ^icw rcrjrrrrr^r i 

WR (Movement): 

tsfipf 'Ol'ijhj #CRR RffoT alyl's •spaivsh'P^' I 4WRJ '0|'OJ*®51 c f Rt RfR-^rMR* CR 

^?HrT ^jR> R>SR, ^5tR wr V»tVBW "5515? RE& I WtM WR ^f®WtE5R ^Sff^s «||R|R 
FR ^5J*®fH 4R? ’ttfR’Ilf^F 8fatER RCR RtER* I WR tR'»l(.<R C^lR* Rt CRR ^$T 

c<plcil Rt c<pIc»iI £Mrc<pr <pIrcH Rt& Rlc<p i 

telvsi t>«i^<.<p sfRtR'a •j'olc’t '5t’t RRt RtR, RlRfstR* WR (Movement of locomotion) >£)R^ 
RRWR (Movement of curvature) i 'Sl's | w(*s (.<plc,*il Wt RRR RlRt^'oltR £|«iI'st(. , i*i 
volPlw <£)R> ^RR CRW 'Ollj ^RtCR R5JR <PW v»Ic<P >l|V|fsR> "WR <K.®1 I CRRR, %i£|l<P i£|Rv 
GS|f*tR CRtRSRR c<pIw (Gametes) l^sRt ^cHlw— ^ RRRR WR CR^It RlR i 'sRt^l 

<5j|<r>ct»f^^l ifiR? fc»IRM, CRRR: 

Volvox, Chlamydomonas 'Q ^IRITjR 
£*lRfaT ^ RRRRWRCRRtRlR l'SRtfRC^ 

Rite alR* ^5121% fcfof 4R* *RR 
CRCT 5 R*U ’RtR WitWf RRffa *ltR Rt I 
<£|R“ ^RR •iRI'olM CRC<P RlR I 

4 RRRR WRW WWR RtRI RSftSSR 
'0|lc.«ll<pa)^t WR, ^RR ^pRRStR^ft WR, 

^srt<pf wto dte rri ^ojtfR 

RR^WRR ^RtRRRl RlRfstR* "WR 4R? 

RR^WR '0||R|R HHI RRRR RRI ^slR RRJ 
<Pti>l$f*tR> WR ^E^RRf’lJ I 

r*cS|^R<p WR Rt *PCiJlAjPletR (Phototropic movement or phototropism): 
RsC&lSPtRy WR 4R* RRRR RR5WRI $%RR RR© 4R? RtRT-gfflMtR RRRRR alCTlR te 
WR RE& <£|R* ^pfR WR RRRRR RflWlR fR*t%» f^tR ^, rHISSR ^iRTtR ftR FHW 
Risrl^'o R 5 tSl3af*t'5R 4R° ^RR 'oiIorR &«11C<P RMI 



fwj 10.01: ^fiw? «ilt c ilfl 21% ’TO 2ffH 


^T-^, isflT-io'sr GSlfa 


































































































^>|et: GStPtawo ^Pf C 3 E*f <£R> ^f*©t^ ®l*fM* s ? e t sit 11 '© 

TO*"T te*WM=T W i 





: <pc*i<pfiS 'oi'bjs^m) <^t«Tt %®f?r ^iWi ’33j 5 T?r ^-'oiR>^ <> ff^t w 'Q sft 1 ^© 


10.2 srt% wra stf^at 

aacam si^ta 

srt% skto% w to ^q 440IM -^© toi wtn?r?r toa 

8# TO ^»I*M»«1H H'blb'il ^t TOlTO *|R«'9H TOT TO* I ^ fi*l*lfi> fe R'SalW^ 
9Rj*1 '*fW?I Stp- 9 tC^ c tf 3.«IC^ I ' = Tt»Tf llRlDl Sifaf C^tc^ ^wll fa^© I *i|PrI«1 
alfafljFit to* TOro* ffiwt to i TOt?r ^©w hiPiDh #«& TOTO*f ffiwt to i 

c<plc«il <p!*m^ ^mIiw *lfw TO^ItTO «ttw W ^ TO<.®1 ^iR^TO CTO stfw CTOfa, 
^©W«t TO TO?t, <7lfi> CTO**I TO«ITO* fiwt TOR, ^TO 8 W^ItTO^ TOT 

^.noiiwn to %ro to i fro hi^um 9to ^ tor $*i* ^wiw« 
stro i 

sftfcsr *tt^ e it f^T, '©C'Q'sr^ TO^f 19*^ 9 |<i<i'©l<p|c a i (FP*ft 

fcte** TOT, TOR TOJ f^TO^'S TO I WIH ^ TO *|9TO ftTO ftTO 

■*ltlk^t TO ^t *N^ »|*MM ffiwt TO i <£Rt tosR* ^T fTO©$R* %TO ci^ 
< # S ^T, <£RS 9f%TT Ifr^R <Ft< frofl TO I ^j1%?T TOR, RTO <£R? TORSiTOR 
$*Re <>4tTO« £|TO wTO%t i WT TOJPT TO<H9>© TO CTO (RTO 3 




















































































c^iwi cro ?t 'aiHw ^Tf*i® ?*t? i <$m<ic<p ?«tptt ?>*fPTT siTOl»k *j® 

(Chemical messenger) R.otw'Q 'oiRjf^v© ?mf m? i 

$<ipm ?tffros to?? topt *tht £tt% w wl? to i f^Hsr tot? o*k pm 
?tptj? pipf ?mra tot? <m (07 *i?pt? *<icto ks^j® to, to® ctoivm ?c*r i 4? 
^t? f®»? to to to $*pt ?t? TO to ?t?t? tro tot i (3 

TOFt f^Hstpr? to toe®t to*© pkttoti to ctom crom krof 

TO TO Pt?, ?T ?1®tPT ^PT TOT, TO? TO FH^I TO TO TO ?t I PFtPTt 

PFtPlT *t®»t CTOlTO fe TO mst^Tlf®? ?F%® C*tC® TO i PT?t TO PFtPTt PFtPTt 
TOt ?1®tPT CTOlTO f^® TOPT 2-4 fowlfllBH ij? (TO TO TOit?T TO 5 ^ TO i C®l??t 
TO^®t CTOlTO TOTO TOT CTOf *flM? ftsf? TOt?T TOf I 4 TOf®C® CTOfaPT? 

TOC«f TO 5 ^ TO TO’^lft CTO "TO TOT Tops TOTOTTOi ^TOft CTO TOPT 
4 TOf®fi>^ ’toW'ffi 

qlsR<p 

^Mt, TBfctTO, TOT TO, fkst TO CTO-TO TO, *|PM>mi ^®Jlf? TO? TO? TO PRS? 
k®? to to <?m i «a TO^cTO 5 ^iw *iQbhHi to® to1t> to?? toto 

SitTO? i TOTO TO* TOTOs^i t?Pf PtC5? TOf *l9oh*il, k?TO TO* TO?? ?>C? i 
c? ®cro topij 2ft% $psto? to fro sn^tro *rf?PTP»t? to to¥ to to, prm? 
k®? TOt? TOJ TOTOt TO, TO? TOi TOT TO? -*ftft?^? TO ffi?TO TO, 
®tC®§; *il^s«i ?PT i TOtPT? TOT '*tftC5? Rfosi ?TO? 1®®? ^?*?m®T TOT? TOJ TO 5 TO 5 
CTO? TORT TO? TOT (Co-ordination) TO® ^? i (TO? k®? TOT? TOT? TO? 

topt? to tffsm top® ^fwt Tot to i 

totpt? pm ®pt < if?TTOt? ^kro tot wtron? tot i <to? ?i^m? tott ?tk® 

*lftc<H TO? (TO? 1®®? TOTt ^T^sfH "iflm i ?rfTO < lfTOP c f? ^tfH?> TOft TOTt, 
TO, TOT 4?? TO4— ^tFTT TOIPT? C5N, TO, ?I^, k^T 4?? TO 5 ? ®TOf®?tfT 
^#TO ®TTTO i TOT? TOJ 5 ®^^ ’ifTOP't? ^tTO TOTT ®M, ®f*f ^?? fTO? ?ITOf?^ 
?^51 ^?t top®!)^ ®ro»t? cro^ft sftp® ^tTO? ?jc? i ^ *r?pm 
'oi^Fs k?[?t CTO^ft TO^® ®ls?*rl TO? i ^ ®I®?T ^Psw c^ffc^, ?f^s^fTOt I ®t?C? 

TOTOtfT (?T CTtfcj^D 4? TOM C^lk k??T slklC® ?l®t ®fTTO ^ CTOTt TO TO® 


TOftI TO? i 









































































































10.3 

otcsst '»«qs toj tot, "To 

i^Rs ^f(\5t foc*i *fec it i<T ^TfC^f 3^1 <PW i 

*}kt> R'ljh ^G<P C't'QUT ^C®ll: 




c<Hjl*i ^jl^ora 


^jgi"vo1<4 ~ji^oa~^) 




^jjl f^r sre l3TCslfiv^' vUlalPiHjI^IW 


4«inj4f 


<K*nfD«>r- 

Tin. 


^?r?3>hr 

^rr^ 


10.3.1 C^tn (Central nervous system) 

■#w 4 <r cs^m (^r >13*141*5) fer *iffo i vifo ><4 toiIS^h tot 

^afw«ItWl 


^5^ (Brain) 

33*14!^ C4#?f OT ^5 Wf 4Mlfl>4H TOJ WSfH TO, ’TO* 'srfw 

TO I irf^OT -^TOI? *iftt>M4 I l^fli TO*i Wlft®* iw 

^■dMP'o’kp i 

(a) (Forebrain Prosencephalon) 

ajp\S(,<*p«5 '5JCTJ ^5fSjs(pv£>«t!p C-’ll^N ^v5 WS[*t I C»tQ^Nc<P ^>(pNS , «P'S <)«ll ^Cil 3||C<P I 

willow wk >a wi ^ppf^ro ftm i # -srWTO *fo? snro 4 

f^5% >mcl> i i4cis (.^f»iP«pfih (Cerbral hemisphere) ^®Tt ^ i c j iRiglc.^<i 'Q 

«I>II^MIlMil TOI *fk «ilTOT 8 4 faff TO, ^ 1 * *fl^T 

4jiwi>iin i ^ c»iQai*T wPll^rtiW <^3 <t tbh wf ^ «PiI*pfli<i cros - <rt^ 

































































wlw f^jcf ^ i uRsw* i£\ wifiR ^*itoR aj$ c^rr i 4fi> wmhmtr rpr <# 
to RtE<F I CR%fc5R *®C?R RtR R*t^ l TO% WRRj R$<lt*R (TOOT3; 

R«J i >£R R? i ^ ^clTc^I?! 'ST'R •TfST csf »uliSR (Gray matter) Rt *1RR ’Rtsf i 
'®T 9 RRc<P, (rR^IC^ 5 1'§R *mifi> stf^o ^ i*iRR RS*K.*m Wf$R R«J, Rt RtRt rosr ^Ic^Pi*h 
( mayalin) '®iH^c c t Wt^o i '®1^ c*iR^I°i RtSt^iR R'Slw Rffl R$8R RT C^RI^fr 
RjfSR (White matter) i 

CRRrR ^C«ll 2iG''SJ<P '®jwf CRW *||?j'®|vb*|| SRC'R <4R° SlC'ow 'af^st ^jl^volvto'il CSRt^ S»v®3 
(TO I RR3t®R ^ft SfasR* TOT « ttl^F®* (TO RCRl CR%tR l 4fi> «ll>lHW tot, 
ct?^o«il, WR, ■'^F®, RRs*l% 'Q C*lf"R ^I^rIR R*«i«r <PM i C<>H 'S l *rHc<P3 2f1% 
R^t RRRR R(v5l Rw, CR PtrI**® fij^t ^li('®l ^(.3 l RR5R £11^1 *1 RERJ Rl^CRR ^5 RR®(/*ps 

to®R R^tfw wnft 4R? wKsr toto i 



X Vi 







- (R%m 
RJMRIR 

- wfiwN 

*RR 


— ^st 

V(1>M)H4 


’T'FK 

V|Rv»*i4 




f&ai 10.02 ■sim^ siw 


(b) (Midbrain Rt Mesencephalon) 

*r&fs, rPow* $*taR wr Rjflt wjtop i 4fi> wf « *w^ rP®r>m> R?*p tot i 
RRJ»|RoC<M f*RPT «Wlf R> ^ ^S£*R RR *RR (Pons) i t>lto«lR « (R^Rt 

WRRlBlR RWJ R5PTW ’W TOT I to*i CRf^R RsftSR RRRRRRR « ^RRlRJ iWT RRt 
I R*fa « SR^cR CTO8 ««IC$. R«0Rl^®CRR I 


(c) HdK^R®^ (Hindbrain Rt Rhombencephalon) 

4fi> crRmrir, *rr «csrgRt ^rr?riSt to r^® i 












































































(i) WRWIIW (Cerebellum): *I=TC*BT 

V5T#?|V0 ^9S\^ I 

TO*t 1^5$ I *WC*fa TO^ff 

«<w 1%«oRrf^w «r® "Wf i CT^pmPr c<iTO 

C*lft?T TjH ftwt, TO 5 ?, C<iTO TOTOJ 

to, c^iwi to* «ii*Mw!<i tost Tstffcs c’lfatcro 
<pl4hl«i faim I 

(ii) ‘®I 5 T 5 T (Pons): Go's'll ^r^Tv^ttSt TO? ^j^pvswfl 
■siimtc*? ’To 'oi^Pv^s i to 5 *^ ^tf*r ^rsiww 
fcsftl 

(iii) cs^plt TO^^tSt (Medulla Oblongata): ^ 

>HCt>UJ f^TO TOtI TO TOW« fa* 
9 H*i, ^silTO'es* T5 9 iIs'islc'TO ^icW 


C5fl^ GSfftSt <pw|R5<p ?ft^3' (Cranial nerves) 
-srctg csi^lt TO»R*llfeT TO* ^ CBfl*t ^ 

^r i to ^ TO ?lTOg*?H, ^9\% ^pi*pr, 
*Hfar ^sjt% to? from to i wet ^ 
TO*t to? wr ®<£< toto 

TOft ©rf^\s i 



leaf 10.03: 'SfT^OTfl ^f@«J 


»|pvs*«p t<1<] ^TOt ^Iwl C'Stlvtol <pwlf5<p <|l^ TOIt, 

TO, ^TOS®T, ^M^RT, %^T, cm, TO, TO W?T I TO^* 

TO*far sTffTOi 


(Spinal cord) 

c^^'ssj <p cellos t^l5,c*i toFTO TOTTOR "TOtTO (Foramen magnum) TO* f^5j TO* 
*fi>TOTO <K*1i*l <#* t^s i CSIf^^t^TTO CT^ptfTO *C*tfTO t^sCTO f^TOI 
^Jstfw «ltC*i 

WW*Spo (TO *ITOfTO? sjTO *ITOf «ltC* i "TO 4CTO «r 5 TO aiRoc^ f$* i 

<TO *tTOf STIC* TO %TO sltt* *£TO TO^f l ^ TOl^TO 'STO'if fag W^'ssj 





















































































31 CSfHSt (Spinal nerves) i ^5, 'Q 

i %J|^L Pid i 

*0^<P®ll (Nervous tissue) 

<71 ^s®TT ^M*lt £f5 c t <PW ^ot df^TRT 'sjfaJCT ^rt*t*Tf 

'oiyilw dl'sc^m <7IT>I^ i|l^<p«il i '^Tv 1 ^ ^jl^c<ph ^t fivSsws 

5|W fll^jj *fos i R&<W$ *|I^sWM *lfcr d^ 4l<d»W4 W i 

ffai 

df^fi> # Wt fi® *fos— CTrtOT^ d^ sNw W l 

(a) C+IWt* (Cell body): Sil^lWVCsH, ^c5T?im ^ RSBNll*1 *tf^s fiSnWiI 

c*iw^nr, wt wt wmtHA ^flw d^ ^?itw 

>ll^dJ|^f§4ll, "ifcwItoK *Pf, SI^WIW, f^PFT ■®fl=ff W i 

(b) eN^s ^?*t: WWtl^ £Rf^» Wf ^7T i £t#s Wf ^ 




(i) G5=^=T (Dendron): »WWM 


^SPCPT d^ sffw I 


Wi I d^fi> RvBHW 

^Tv^lJt "^J TfSlfi* d<P® ^0» dlC?T I 



^wi R5fiw>il d^? «ui<iw<i *wr^I 


<FE?TI 


^srj c«iw ^ sr«i 


C®5^T^7Il Cv5^ (7IW CT ’W (TRTSS 


»IIUlPM (Myelin) ^7T 1 «Ul$M« C*tt ?JNt 


mPtc* dw R®ftw>ll 


t>l«ftc<M "‘fNI^ ^ ^ £Rf^s ^rs:'*n^ 


(ii) «Ul$M (Axon): C<J^Ori> (TttTP 



^Bt^pr SuflHiw ^c?r ^rt?r, «iw dt; 


fsaf 10.04: 



oh^uS csm wr 1 





























































































##S3tS? 


R®Rw>ii 'oiRfte>si W?s 

^9 iflfij ?tfSffa e 1'0 Rfw?S| 

«I ^ Rfi^sJ R\SRwv||« 

«ul’Sicni sTsj^ ?r«?»K Tqtfci i£|^ 

(Node of Ranvier) •Tt^ST ’iRB's i 

wtwre ^5 wtwpit 

(Axolema) ^t«i i 

i£Rsfi> R&<1M<] WH^RE ?PlP# 

^Jj$ «llC<P I *pl<H TOlPWlM* 

PlMJl’PT (Synapse) i 

«R^o ijR RvSscis ^P*Pf 

PlMJl^Pf i 'oijl’Sii i5l*ftih BmjMc^ "W R«J 'sR> , s, (Electro chemical) ’Nf'oc'o 

*|I^ 'oi'S'il st^lt^o ^ i Piul*lpr RSwiRS^iN «il>i<p vo*i®i ‘ s i*Tpf ^llc<p i c^lc*il RvSsc'i* 
w Res ^[ vslvtoii shiR® ^cs RpdPPt ftv5*ci ^rPf i ^Pfte <£rs R\as 

R(.S 3j1?[ S^^Plt ^t ?|1?[ 'oil'll m<l>Rc<P *|R<1 |Rv 3 ^ i ^Poc**p £fls RRrh 

R^?h ssts stRR R^<h csiw *pt RSschs « Rrcjm ^tsctpi 



cw^ 



*o*b 































































<PW 3||(.<P l 


WH ^tW <^T Wt I 





iH^swu ^ csiti5?r ^miD ftWr c«n^ wf cst<H 


toi 


© 


4<P<P ^lw 


: 4^fi> 4ft Wf ffcf^s W i 

i£i^ W %?r c®mt?r ^?r C&W ^sm^TT c*p*r i ^ ^ ot*, ^»t ^®r 

C5tt*fa vsfat C^ ^C?f C’H I C^T 4'SpT f&ti? ^rH^TlWf^® '»|\bll C^fiNt C^ *Jp®W 
C^lcsi <£T?r Rwd ^qI<pIs ^T C*1MM»Wl C^tf*t ^ i Wf CFtE*!^ ^sM C^f5 

^ ^ft i '3ii<pP»i<p\si<j ^?1|i?i wr ^wik cpn ^ 

W\ i 

sjRi^vS) t^t (Reflex action) 

sif^D Hrit ^H=fa ®ji<i>fa<t>\®i <£ftt. vft ^f^ c t siWiiiw cmft i ^ 

^ ^T«f?T ^5 *|?R 1%^ ^m\ ^S ^rt*Ht? ^IH C$fW> 

*rf*w fit, 4ft s^€[ ^r i « stf^rat &niw> fiwt ws® *ttfi 

^tt i 2 iR><i'®] %Trf 'spn® ^rh® fits fis%® ^fi®^ fits ss i «r$fte tsss ^nHsts 

Slfol^ill ^P's , «p fits «Tf ^.ts fits fisfil'® "5S, '©Iw £jl'®<i'®l %St <](.«i I 

^W'bIm esprit : *fsis to ^5 ^i>t*r ^#is*5tts ^® wm w ^t'ssi* 

2iF®<i's] &sifi 4'stts sjwit s>st ^rtn: 

^ <£l>|s •Jiaiil VQqpft 'aisles fiv®S r l ST^ItS S>«tl*tST Sf^'t S>CS I ii| , «ltt i T 

^S 5 £j|$<P ^spsf Rt^lCS ^5f <?W I 

'®il'®it e 'is ^S* C^lt^ 5 >3 ^rMsf^Rtsfi fiv»st r is '®ijl«|t*is ’ST i fltS *|I$<pIg'S 9S i ^I?r^Rt , ‘f C*ffilS I 
«pRT^wr^Rf^5^?C^t ft\3«W« «(J|4M 

^*o^®t ^t ta R^nwii ^Twr cs^ ^i ^[ c^tcw wniiji^dB stwt \ 

'®ll'aah|^l '®|jl'S|(.' r 1*l ’ s lt i 0C s T >i| C <> lf*t^ £f^*t <PW I 


^T-^tr, ®^R«eH- Ss*r-io?r G#f 
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«|j|$|r( a|«\S 

f&3! 10.07: >ihswws atf^nff ^ 


Pl'SdMsI 05 * 151 ^ 
<jwh sw w 








' 5 J°wt 5 t^lft RS<w 
^SiRlff R\5?R 


^tMR c’tftff® c^fNftR c 9 lf*t?r r^pI&i *iu >1 "wr ^tM*rl’ | 3t®r (Rw "R® ^stf^RT-^siHf^ 
to *Rr i 

10.3.2 zil*®)^ (Peripheral nervous system) 

c*iw 12 eerier »£w cs^m *^ 1 * 1 ® ctiw 31 c^mst ^if <tr to tot ^ 
^ CTO> RNR TO 9 \US l 2ft 1 #?! ^I^oflq TOf l 

CTO* $VR TOlOi<l> ^ C5N, TO, TO, fBBSt, 1#S, ^«R®er, ^<Pr®, TO*?i®ft 
ST^f® W TO ftwf TO i <RfP| CTO TOt-2tTOt tfTO TO 4R? 

to Rf% wr cro qH'Sta ^f® *jF®w to^toto 

(Autonomic nervous system) 

<?TO ^TC®R ^*R TOIora CTOlt ftw=t <R^, (R^M TOdtR fro 'G 

PRtei® i cro<r t%ro?r TO*|M, cw: ^<Pi®, to, *ttro#, ^®ji% TO 

TOvUr ^®W fTO ’iRolPl'o l <£RR ®«qs <p|*f<PlRi®R \5»R ^Bo**P 'Q 2f®F¥ 

2f®R Rt ^RR <*Rf 'SIM^lSl Rt%T i£R\ R®W»fR Rt*R <P®<U 3 1 J Hh«1 <PM I 


*o)b 


























































'S'nH'il (Transmission of Impulse) 

^5R? < <U Piv5>si«i ^<1 tol ^rt^Rt ?t \8|\!?*il C*R i 

sfa c^ic^c® i3R C^t SIR 100 'sW sq^ic'oci ^ ^11 *I1C^ i 

c 5 ^ <r toi £hlR>» ^c?f vstw ^ voi^il ^t ^t*Rt 


' i 4fi> 'SfiSRS’lfaffO 


^Ii 

*reffN ^c?f ^nst (m \ wi £»R^ot wr ^pPno i 

i£|^ \s|\b«il Sjf^Rttfs C*fNlt?T <?NtW ^ ^ i «i^l^b<i|^| ^T| v5c'efet's ^C®T <?1^ vSg'S'smI 

>iPsw<i Rc<p "55?f 79 t*f'83h, 4 y si^Fo <p^l^ i 


^ c^^rPn^tM 
^TfWfH £|fc>*ppl^ 



aRj<pPj\o ^fK®rt 
^171 I C^rf^TTW 


8 


Up'VsC* 1 ^ 

Pre^J (7! 

(7tf*f3 'WICT 



wfPM'for 



f*1*^C<l^ 
V|t>V8W I 

V|f>Vo*kJ» ^plTJ^Rl 

<M^<P 

OT5T 


IN 10.08: WW >W3t®RT 3%irt 

?jl^ 'old'll < ?l v »lc<l ^I'&f <K3 \st i£)^fu ft(3l ' 5 TRI ^C*1 

ft<.K?.1 Ijft 1%^ I |«WM <$5\a^i C*?tw SlRxpPiNS WlM ffi'WPS C5tC*l? wH>ll?l ^rt’Rt 

*wiot ^ ^sm i «flUr csim to ^tocw ctoi cw csiot 

i<i vs|\b«ii *R *R B^lc<p«, -^Fsc^ttj ^ iffe^ c s 1f 5 tw RwH <r?t i 

C^lfr *RffN 2Rfe w ^ ^5t (R?f I 4*lt<R ^T C*lf*t*tFlT ~$m\ tf*lR 

Ws\ ^apst i 













































'StRR'SeM 




1*1'^lt ^Mg^i ^1*5 i 1 *t^t 'os®t s^lc^ <pIg*i 3 ’lil?) wRln, *it 

aWflilpriiPow* amwc* cfei ^rr fb^iwtn 

2|fR TO C>lll»<ml^«IC*t ^lG5?T ^0^ C’lRttf© cfe I RtftR ^s\ fro C’lRt 

W i 4TO ^IGJET C’lR TOIt 2l*fR *tfs\ ^ i 

10.4 W»lM 

■sit^ ^ ffm sit%r cro; 4 ^tort from hiPiRSR sjRri to* i <*prt 4ft cro* R§^ 

<r*r *moc*r to cror R%? *ii3Rf§Ui to Rwt toi hiRiRDh 4ft 

Ro^O i£| *)?)G*1?I ^TW «^(»ll ^G«1 I ^Mll *|R<)TO*I SfMJ G<PlGll HlPl <R^ I ^S)G a )l«'l 

wgt^ ^twr sffiR® to RR$ =rarot c*ffe* ctort 8|IM«i*iuiR* ^i#imw 

Stvfm TO, ^l<HPl *$m\(A *lRbMHl TO I ^ OTW3T '5lf^?ft ^TO SjRf (TO* 

'»iR?)'o *rfat?r *roh Rg*j\o i torr ^r ^fsi^r G*)I"f ’iRsjt't ^G^h Ro^o 
TOI ‘*lfk^‘ »Tl*Tl?R 5 ^ 'Oioll^s £|f'»R>?|l?) ^jRJ ^?f I 



1m io. 09: »ih<iM(.?<i < i G?)<'-Ib 7pj» *iifoiRi)*( sRj* ‘ 5 lRftR T « Rg^o vic»ih 






























































10.4.1 ^ *|f|f&fa, ddW 'Q 

W>lH 


(a) dH (Pituitary gland): 

df*d dt I dfi> sf*Jl»T ^iwh 

^ddh*1<Pl«il df*d I dTO d^ftw* fljfcSlI* df*d CdCd> fdo^s d?dJld Cddd Cdf*1, 

^ddfTO ^JdJtdJ df*dd tS*Rf ddd Wte sm^Q Cdft I (W dTOWI Cdfr 
llPlRDl d1*d TOT® dfi> ^MTO CljT> l d<3; df*d CTO cdhlcvalSPld*, cdldlc&lJjPld*, 
*ll$*wiv!9 ^rWd> Wdli (TSH), d^MWl^pfijC^lSfad ^ojtfd fd8^ TO 1 dfi> 'oiul*u 
df*TO 8|'»lR'» dmf ’^st's ^•miw.'si ^fro td’fts d>cd i 

(b) df^d (Thyroid gland): 

di^wvs df*d d®fld Sifofli* ^to?t wsx*! 'q^pyi^s i (£i^ df*d c<to ddtd^® diTOfeii town 

fdSWt TOI dl^HtiHb df*d CTO 9f^S *TOH dftufoh (Thyroxine) dtdRm dHTOC* 

fro frdtfta to fdwt to i di^dcro «iiu4fl» town ^ihPicBiRh 

(calcitonin) ^iHPuild fdTOd TO i 

(c) *blnNlviui» df^d (Parathyroid gland): 

d^ror di^cro toto -st^ «s^w5 dftf to, dm d4*iwfe dftnwv* df*dd 

f*tTOT i d^ df*d TO® Idols' dJldlddCdld (Parathormone) ^fl'® dsjHfddTd dd? 

d s dd s dlcdd‘ Iddtd 5 i 

(d) dRdh df^d (Thymus gland): 

dl^dld dfal Itat v d^o i dftdld df*d cdcro cdtd dfrotd IddTO TOdJ 

TO i fSpUdTOT d^ df*d tddsf 5 ^ TO TO dttll^Fta TO TO TO did i d$ df*d 
CTO dltcdlfdd (thymosin) TOCdtd faTO TO i «JffdW dt^CT dtdtTO d^ TOWH TO 
dt, dld»w« Idd dtdld i 

(e) «(j|«w«ih dt ^dtCddt®T df^d (Adrenal gland): 

'flUlVbWHH df*d Id^Bfdd ^TO ^d1*d^ i ^IJtTOdld dl^d CdCTO TOtd*lJ^k Iddtfld 
dddTOd fdWt TO i dt df^d d#T dtdfdd> « '*ttf)1w dtd CTO didTO TOdJ 
d»Cd i «ijl'!9W»ilI»i*i (adrenalin) d^ df*d CdCd> tdo^s ^dCdtdd^Ttd dd»f& i 

■a 
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*Y 



































































(f) *uHlwh*i (Islets of langerhans): 

^5R5 ^srcfltTO^ 'srt^f ^r# 5 ^, <4^ cTOt^ *lDw^ 1 *t^t 

f^W't <Kfl i ilRifH ^*I^Rr (insulin)^ (glucagon) t%8' 3 T^ e t <K3 ^ 

<m$ to ftwt to i 

(g) C*ttTO #** 

4fi> (TOWS W t^WCW , ®*Mar I 'Sf»H ^T®t TO 1%8^S WH CW 

<mm R^Pi^© to i 8H% ^ ^**<r 

•IWWlPr w W C#T TOH RlTO TO TO? i WW ^s\ <TO <#«F® 

(FtCS! uic^Ic^m (testosterone) 4^? 'ft-OTC^ ^C^KSR (estrogens) Rswh ^ i 


10.5 SlM^t ^mHStR'4 «WMR4«| 


(a) «n^50TS WDt 

*itfro toiKh <wm qivfi* to wi^w^ toj TOitem i 

(TO sfl^TOS $TOM fcsfr ^ i TO TO, ^5 (TO ^ 

^to wh fciMuiti ’ftwtc*! to®t fror TOtro<r &a<iTOt ’tnSm <at% 

^w*dt to^f «Pr i sntros *>toiw« to >ihPi 4 ftro to *im i to<t 
tost toto ^r, totto w c&^rara ^r»tfw Rp^ <ro trofij to i 
'aiioiifeM* ^rro wr «*rt to© to fa*]^ ^rt ftro to to i *& to 

TO «llc.?llR>*i^8 TOt -qmlwi *ftTOTTOl '£S$p5\ TO, «P«1^«1, *ll>j[fe<P TO^sjlRt 

oro wur cro - ^ tosh to i ^ toto <m toigi toq toito to i 


(b) ^31 ^t Vb|i||C^fT5>l (Diabetes) 


^i$wi3>i to •uwiiwi-w tof to toto sifar to, srf^f <ro 

$H*|Pm (Insulin) 1%8^© ^11 ^H>pM Wti *& «BICT?r ^HWH, <?W "“l^t 


pj^uqef <p(,^ | 



^rtn, 2ii|lc<i^ TO 3Jc<pl«t 1%^ ^ i 4 WTO ^t wPtUh 

vBirol^f) l vb|«lMli>»i 2t*fl5p® ^ *TO^, Si$*\-1 W fifc*l-2 I ^‘'l-l 4 TO 5 ’® 
C^t% TO 4C<I»<HW^. ^ i ^ Riljvlvo^lw ■sitTO ^PH 

f^s ^ i «i'i)Rt(.<p ^^f-2 (to^Ri^Iw Vi»|Pii i ^rftn*r?i 

-“llto WQ <lt^© ^Rr fcsfc TO^IJ TO I TO frl^-2 WTTOto'Q CTOt 
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'y 














































































































TITO 

?! c^?rr $?>tfac?« **nflt mi ros *ttw fa«?t flffeu ?t fm*er!*Nm 
w*! Rww eft ?? *??? ?*? ?n^o -^o *i!c?, m?' $i^Rm mt ?tc^ ?! i ^ cmfl> 
^me ??-*tm <4?? mwem si^tc? m « i <m ???W ?! cm ?? i 

?$ 'Q SfcflC? gc^!c®t? "SM mRtC®!? C5C? CW5 eft? lift cmt? m 1 ®! 2W*f ?1? I m iC ftM 

R(.®il ?? ?? 2tgt? ?'QTIt, ^if^ f^f^ft^Tt ®f!?!, ^*It C?C® ?t'G?!, ??t*® mt? ^It'GTlT J ic^'S 
CIC^ 'Q'Sf'i < J1 K. V ® ?W, ij^ 9 ! cm ?*?!, C5tC? ?*? C??!, ???ef 'Q ^ RCA ?t'G?lT, 

wm W®f ?! ’j?*M ftaflf? i 

^ *mr®t! ?mr mt cm®! ww «£i cmffi m i <$ m®m m?* ?? i csft-?^ ?? to 
<4 C?N ?tC? i ^C <1 ?l?l <p|R<p meto ?!, t?C?? C?f*m ^f*t ??? ?e! ??W <PW*i 
TO! TOPT #?? ?H? ?*0H, ^5!C<m ^SMC^T m?t? ^!W aft »i mt^t *^m 
◄jftcw 4 cmmrn^imincmti c?cm 4 cm ??m®, ^sft cm?! ?jH? ?t?t, ?t, mm, 
mfmr «a cm mmer mt <$ cm ^s m ?fl*w t*ft «Pr i ??wm? mc?m 9t*$ cms; 
m m, wf t*!^ Vi'jpi? mf^R's «i»|H'8i« ij?ffs me?* i 

'biiiiwfB-n cm f^fa « m « stgi? <#?? me? gcmtc$m 'srnut f?®fom mme? <4 
cmf t?^? mt ?m i fm^m <pm vaiiiiwfiJ^i c?m ^em?te? f??!?? ?mf ?m ?t, <^ft c?i? 

t?w®t mt ?m i w Tfcs ybUiiM(B>i f??mc®t? mj ‘d’ c?c? m i 

ii]^5ff ^ft; Discipline, Diet 'Q Dose i 

(i) ^»!®f! (Discipline): W! ^1?1C^! vim® ?!%? mi ^t? lw«ft 

i RuPi'o «£w w® mPntoT mi sf?®!mr, ?nm 
mr, c?!% cw m? fmtwfc? *itc?i? ewnt, eigi? 

mr cm?! erfiH^si cm %®r ?m< <?m\ \ 

(ii) mr t^IW®! (Diet): ^!*llwfI5>l %MC®t? erm TOIt mi f?W®! m!, PlRiflt|v3l« 

mm mm mt« ?m<^?ift ^ ®m?ro! mi «m*r mt i ^wc?m 

*m pK ^?!f rniom c^m ^m®! mc®r *nmt ?m i w ?m rnic#? efc, m 

W m?rr ?r m «w rnnmcrn eft i 

(iii) em? (Dose): ^!m? ?m< w <^tcm cm? mt m i ^nm otflft 

-ii31R«> mm ^c?! ^?? m?t ?t cwm mtsp^f c?? i eft ^f^?ift wi^iw 

Ftafllfc m? em? ?mc^o ?c? i fk® ftRsm ?! m! mr cst% ?bi ^icw mm 
'oi^i'oiR^'oiw ^c? ?! c?c® ?m i ^ 5 ? wwft cmr^Ft c?t*f ?c? mc^ ?ic?i m?^^^ 





















































































##55p 


^8 

$,C® TOW I Pfp ®Plc<lf!5 J 1 WT^t 'oi'aah pw PP, TOpp ®lc«P <lPl«l TO l&Rtl TOfp 
Pto tor 'oic,*i<p top Ptrop pfppfro ^toicto cpcto tow i 

(c) c4N» (Stroke) 

#®w m ppptocp pjitoto p$tp toipcp ^tf®^ ppw? pjtroro pto? totcto c^tro pwi 
wttro pp wP®w, p<tos pp; pto «a pjttow towc<m « pcpcp i wF®w pw-i 
to p$ptto tow p$ totoS crop p$ ppm*r totospto ^QTit— $®im cpHto pcto tow i 
4P pcto <w*Mp«tP)® watro wft pipn* i totopto© ^ pwpp totpcp wPtocpto *w»mh 

PCTO TOWi 

CHtC*t<T •pH: wlCPP «T»p c t ^>K <?<.*!<§. £|TOM TOP i p'sH^cTO ^c®il: <if*i PP, fifPTO PIPITOPt 
pp, towto pcto wtf tosp toto pw cpcto tow, TOwcpft ffito pw 
top, ppn <*rro pifsp htop tow top, 'sptosp pm p< topp towi towto ppp wj ip 
pmnto top<ptroi^ ^ wcro ptepr to toh ppcpp topj toppp to to toitop ppp 
fro toito- waiwro «a tot®)p topp wro top i watro TOrofct >ihnto tot ptoto tot tototo 
towto to wt%ro towrop toto smm, w ppw to!cto pmtotohm fstororop to^iptow 

PTPC® PP i ®1^, CPalTO TOT TO© TOnslrorf^ P^P wl^to PMTOrotw *Phh©fs® <p<u.® TO 

^p? ptopp BfopTO ftR>® <p^c® pm i %p<j*s IBfopTO <p<ii pc°i wi*it ®k/i < p mpp mod pip, 

TOW Pip P$TOPPTOto CPatTO TO, ®fTOT '%tP ttoPTOf W^TO PSP TO i Wt^t Pfp CTO 'TO, 
®ITOT P^CPTO PP>t CPCTO <pm<p fTO TO W ®M P?Wt 1 *pc<i TOl i ®w C^T^t l^^Sl ^o*po <pw 
®iI(.as ®ilc»® ®|>||® TO TOTTt ^TOs^t ^©t ^TOTI TO 5 ? iTO^ TOT'S TO 5 fTO^^ (3TO 
ijf^ ^f^sf 3 ® TO, 'TO C^t^P TOt ^fTO TO i TOTOt^© ^t TO*t TO TOTTt Wtf (CTOT: TO®) 

^rto c^if 5 ? fvsmR -*i% to toto to to© to ^ top to®i toito© 
HPfHP®TO Pro toto to i fsfroTO gftoro *t^tc?i toctoj to® ^® to® tow ^to 

TO TO*t TOW TOW I "5^, TOTOTO W TOl TOTO^TO®tW TOl^TOTOs? TOTOI, WItWt ^© 

TOCTOTO TO® TOW (fliTO TOpTOTO©T iTOW TO I TOP WTO TO, TOl^otW TOfTOSps ^1, WlJWP 
TO^TOTOsf fPTOsW R*i^5 ^W TOII 

caw « PtoTO: TOscro ^wt to m toto^ ctotop fro to ®r P<P tow ^ wPt 

TOTOTO I*)R>® TOSTO TOP i ^ WPlf^P TO^ro TOl<M TOWTO TOP P^fP TOTO TOP PP TO I 
TOsCTOP P$WT TOP TOTO TOP PP, TOW V|pTOW TOW TOTOt M TOWTO TOP TOWHPtWP 
TOTOW WP PPP fitWtTOP PC® TOW i CTO^P P^TOP TOTOW TO? fpPTOWP PP’TO TOTO, 
Wt% StWtTOP TO^Ptf TOP PW TOCTOPPP TOTO CPC® TOW I CTO%TO ’jftTO, PTOgTO f 









































































































« ^rjwit ®st, <tnt, *m$ ®®«rt to® ®?t tr®r i eiuneMMiw 

<Rtto® '*mn ^m *mr ■w«rr ®?n <?rc® * i frfa<wM t*if®f>M tow 

^ torowtoto? *t?ito «iv®i«4 wt ® ®m toto te ^|^5t 

<pslt«il 1S<PR, <*TC® ®fte® ^rfl®R 'oipvhfa *1$ C^t*f ®3t ^ I (Rt^R ^R 

tor *£to»t to sKtora ®<rc® tento ®?t te® i 

«jtortwr ten: ^^ir *itor ®<rr, nrat te <ro*t w, ®twn te n$5H torctf 
nHt, ntnt ®ranRto ®n?R ton® ter <?rr ®nt, ^to®i^, ^wn ^ Ri®ito 

^1<i*i Rt^tR <p"?ii i 


10.6 i|liiR<p ^^Rjerfi'o -il51R<q> WUt 


(a) (Paralysis) 



®r i rurr® nf*®w« c®kri ton ®RFt ^ tow rsewt sj^wft cto^rRi 
ntoitot -^ito otr i ww ®rt«:f*t® to® ^iff *&t®totof ^t® *rtcn, wr *tffca?r 
4 ®*tft*r c®irt ®nR ^mr ter ®f*r ®?®t<r ®t*tofn®r to ^n, cw, ^ nt® w *rnR<r 
’URttoto i 


®R«t: *UHMftPl*l RftR'Fs wQlt<M ®1®R ^ i 4W C^WiMl nt Rfc®?r ®rRt® 

nt ^tosrto nmrcR ’umrtoto nt® *ncsri ^ <rr, ^i<Mtfsn tot wr®r ®n 

(RRs *blsM$Pi<. J is ^C® *fttn i 


(b) (Epilepsy) 

tosten ®toc®n <rr, ntt® ^ri^Rs <uf $3 -ilk* 1*fgfn nt to® ®c® i '®k.«i<p 

WM C«ffi '®l'83|*1 ^Cil ’It® I >4^ wMw <RWa n®Tf '5TTI '°IC*1 < P WM Cntfl® <Pl*ltH 

®% "^K <k<R JiNto'oiw <pi4^>ivsi ®ton cwt, *tfR e to>fn to© to® 

mto® ^ton *ft® i ®rttn nt *ftto men iiftotor ^w*t 2t®w tont® c®it® <r^ i 

caMteFi 5 ® ®wn® (#fs *rc® c®r <Rt% fto x ito® te® ^rr i ^ 

(Rtto «mh« ^rr^R to^r ®rjrj ® ^ir tincs \ 

^fto^ito "jfr ®m c t 4 «rq R^totw wrt i <R?n® ^rw® <rt%r <rr <R*rr 
cr?t i rrr ®rRtc®^ ®t®R totosntoR, ^®R®tto^R, ®f 5 n 5 i® v to®* Rff®, term 

to-^St., fl^'&H- J»5T-io^r C2tt^ 



















































































^ ^HRvasH 

TOTO'G <4f $ fcTOfTO <m to i mwiwi totr to© *insr i ctort 

C<Plwl i*rf*lTO <> lPl3 C<PIC“if ^ftc^lft •spI'OTO Sl'oH (R^, ©IITO G < plG*lliS| ijftoGTO *Sf|ft ^ft> 

tos© *nor i ftmss ffiroRcro ^ttohr «#iw*iPBr *to ft<fa tos <?$ ^ntr 

ffiroRt TOT SW I 

(c) C^H (Parkinson’s disease) 

’Itafoi-’R (Rf^t tor to* TO*slT, cTOTtR 3,1 c^ e ^ilc^-si R*HfR to to° wt^t^ 

<rt% ^s\u^, toes torjt ^?r i ^ c^m *mvte 50 to tottr to to i to 

<^jf\S^si( Rg^IG^ ^^-^'©IgI^'G 3.G'® *flR I <4^ C^3f Rf 9 ^ '©1?' R?G*f HG*)G^ ^G«1 *Rt TO I 

*|R G^N ftft>S| TOTOT ^Milft^ TO^f ftoft ^G*l 3 JIg<P, TO iTOfS 3G®ll Cv5t‘ s> llf*l«1 I fl5T*ttf*R 
*tfTO C’iftR RWTR5R RtTOJ TO 1 1#W (RtTOt**© <R1% #®W OTMlflft fcs% 
G^R^I ^Igo ^ter R^> To TO i C®t*1lft*i ^Ivsl <£f ^1^ G^ j h , jG«'il C“*if*f G^I^g^Ig'© R?g<r*i 

•nfctc® to rt i wf to TO^tfwr tor \ to tor to to TOfroro 

TOgH <Rt% RfcRcTO TOTQ '©i<pl<r<ps TO WT <Rt% d®iIgtoI, g®i^Hg«iRT 3^ I ft TO? 
TOT TOSTO TOT ’ft® 1 

TOfroro <rtr torto tlR *fc?r £i<pi> ^g*t cr*it cro i £fwft<p TO’^to (rt% to^i 31 ^® rt 

*tt R*Ht TOTOT «I1IR* 1 TOT o«iIg*mI ftftvo TO 1 4TOT^ (TOTO TOR R*HfR, G<p1&<plft»iJ, 
RRR t^eiG's *3*5 TORt, G J ll'stl^ftt 3JTO RRRTT, TOlT TOR RTO '^pTO "TOR^f®? Rf '©iHI ^r*Tfte 
©R\5 RRT '5Tt\ 3 TC*lf*fco 1>R 9 fv5T RT RJ3ff TORT, R'STOR TORT, CTOR (TOR (?tR 
1%RT tJj TOR W ^fTO TORT- RRTORRT^TOf (R^fTO^RTOi 

wro TOtrof l^rsTOiftf siTO, *ifRfro to sjto »ro? #rr rt*r tor 
■ srr wt (rt^T ^tto^t i 



i£T^RSRf 


<p|er ; TOWRwfTO Hl5lft<P ^TTOTT <T»|<lH ^T^TRR TOT TO? TO 5 ^ ^FTOTR^TO 5 
£|ft>G^1*1 t'sft "TO 1 


^oiS> 
































































10.7 W? « HlH-WOit «F5tt 


^iircto <Rc*t torto toir, to, tor, Rifat, TOfar, croro, to Sroft *irr*<u 

(TOM ‘ s lf?f^o I 4R®t ftcTO fifa <RC*f C4lC<M « Rifat CTO ^faf $*TO ^TO £TO 
TOt TO^ I <R*fR 'Sw<P TO I (RTO: ^(CTO '(JTO I 


Rt^R CTO ^ItWW TO TO R^fa RTOR RTO i TO TOT W5W £t1% C#^I, 
^wficn^ stTO, r§r 'qRj'83vs| 'm's?c*i'fl RtsR, RTOf ^h-n Rtoro C5$t, *lR<il« 
WlWaMR il^M'ol, *flfRRtfR4R®R WTOIt%, <RRRn5, TOt*ft, TORRRfrt, WlWMR 
■^ppeT rHc^ RWRt vS«Hc,«ilRj I TOR RWfTOF RtRRRf CRC4 « RRt RP^ CR RlWtR^R 
TOtbUI t^^ffTOtTOTOTt Rl®lfRR5 TOlfeR « ’IlfRRiQR TOTO% RlSfe I 


4|>||4 rjr^Iwi, Wtf fi>R«i CRPf fTORt *3TOftR < 7 s 'Sic <s i tic® I*ic < plfi>c*'is TOt tRC'j? RR i ftc<plfi»«i 
8ftRfti<P'»l« ^t$ CRlRttRlw* TOT, TORsic® tncR. l*i<.<plfi><.«m i>lR.il RtRQ CRC®RRi 

ftCRlfi>WR 4$ Rifat C*lte wfr w Rf ^PltTO <?HR Rt^R RtR$ TO l ftCRfa 
sRpt %R %R *fa<plc«is <ptf<p|fa'©l R^> TO® RlC®1 Rf®, ’ft f®°Rt RtRt «il»ifo^q»'ok<i R*Hc® 
RtC41 TOT CR>fCRl ^JR R^Rf, CW ^C?R %5 ^®t CblRlMl, CRt5ff RfR fat, <.«HI<.«lft<.'© 
Rjtf®i$tft® wet t®jifR <?m TO l 


<u<]^|(.5l ^RTO3R ^5*R '©IC r l < P R® SfTO RC®I rIir^MI®*] <pRcH t£)<p'Sf*i ®R f^StR 
$B5f*l1§R RtC^ TO CRFT W»1ta<U sfTOt RtRJ TO i CRft TO*R RTOFt TO ffap# TOR CRtR 
TO I »llH4*rtJ RjRTORl^l TOSf RWlCTOTOR, RtRRR $<MRlRCRRJ<TO I <R*fR 
Rt&TOJ WTO CTOCRt *TOR ’fcS'8 RtRC® TO i RtWtR$ RJ% W TO TO RtW 
fif^f TO^© Rt TO^T TO TO1TO TO, ^TOlR RfTO ^TO%© f^fRQ TO© TO i 4 
TOJ RtTOR ^f< CSffTO RR^s (R^ R^ TORltRjflR RIOT TO® I 

TOTO# ITOITO CRCTO RtTOJ RtTOR (R*ft CTOR CTO TO TOf RTOi TO ^ TOSf 

’ffrotcro tor TOt^Fff® « wnto RTO© 1 


MlIRlR^ ^R®t: 

TORTOJ CTOCTO RCR WHf>IR, *IIDRr, TOlfW « Rlt^ Rf®Rt*R TO I 
>3 RTO^ft CTOR TOrRCTO ^TOf: 

• TOrotfroTO W TOffwTO RP«IRR RTOR TOwf RSfR TOt I 


^ftro 1*W RtTOR 2fTO RR i 





































































































• W«IT <p?il i 

• 'SPTS, CKlCT* ^ 'Q liRT ^pp®T >Hc<P «nR.'o ^?Tf l 

• 4 'SH»ltt*>"M ^U5 C^oHt « 'i>ll§M« etniW W i 

^t «HWl<l C5tt*f (Ftf 'eltWW >)4>I^R>^ » fctf WlM *PlfcBf 
arffcAl* W«lt W ^S i siKII'&rW -sfl^Ml^ tom ^iwf W ^T 
^*lEkl*f I (£| Awe'll 1990 ^TfceT il^>fi> 

Sif^St Wf ^?r I t^T f^»T til <p|<.«ra *lftft *ltt^ I t£TCfj?r ^tWOT 

^iwi 2f®t?pr, sfc?iM, fef^rt i 



: T5\m « "SIlWiMM sm^ C 9 H*Bt?/Pl*K«1& ^S^T W 

G5|%5 ^*WM=T ^ l 



1. vftd»l^j|t>lH % 


2. 'qfaW %*|»|fr ^t? 

3 . flip's®! ^T? 

4 . to »lffo? 

5 . 9 UNHI^Pl>l C^T^?I? 












































1. vBliom «|IWlMl <FiTl 

2. *H$4«|vb *|>|*Ul4 flraHfljPIt i 



1. sfl^T #** C«tCT $4tWH C^t=rf&? 

*t. qfctfllfaM *T. sjRwlj^ 

2. ^ «Tjk’ih«yh'»i— 

i. lt \%M 1 #gt fr*llOT >l^li|vs>l W 

ii. $H*|Pm *4MH ftgWt <R?T 

iii. tiw* 'I^W c t <pw 

i i 'S ii 

’t. ii « iii ^f. i, ii 'G iii 



Rci>4 fi>Wl* «||C"'llt<V 3 « 4 Sfaffa Tit'S 

3. to ‘A’-«4^ C*RSt C^t 5 ^ gfWtW I 

«lk«ll<p fW5%T^t *t. 

*t. *ltft tw^^Tst ^T. sNflf*i<P I^<q»^lr|\s| 

4. to ‘A’ ^CV» ^? 

«lftoH < ferMMPu 



*t. «ul4p|pl4> 4^\5 















































^\5o 


1 . •qhNi *ilc^f \noo c*ic?i RR>*i *wc«m ’11^ < i4c^‘*i >e t i c*r c*N*T, 

*£f^f& '0||c®ll ^jlRlW C^lu C^lu b|^| »il^ "?TNT <fT^ *<mli> W*l $t©t I OT '°(Ul’Q 

^5jw »llt^«i ^t, ’ttt^ cf p TSR*m «p®i’j,(.*il i 

«IUlMl«rt»jM ^t? 

< 'oi<Hi^ 4 t5T -^o ■$[ <^wm? 
n. Wf ’tt^FItffo *q^*T WBl?T ^sliH ^jT*lJt ^ i 

^ ffPlt % *tf^TC*t <JNm W=t ftcsm ^ i 




R_#2i 


2 . 



*t. SfH^f <10*1 ^Ric*i C?N I 

’t. ^i*i<i(.ic.r %*tt*i 5 n t's^c'o fro? ‘a’ fsf^s wtfi>? ^R<pi Ttfm ^ i 
fro??’ whflJ?! ’t^rsi^l'o <^j<pfI5 ^M*f e t (3*t^ 'sK’W Rjsi'o<i— RcsW 1 























2i'sr*M (Reproduction) 



(Reproduction) ^5t? IwIRl ftlBRT elfaf* 

' 5 Jt*0OT T ®fa Si'erltvbc^P <iIfbBI ^*111^ «f| Wl SI'bmwi S|%lIt1^1%^^o *tt^l RR>*| 
8lt%r5iP(j Mrao^pit 


^ ^ tjI^ gt^K sfUsut aiHc.^ 'snlc a nle*il ^3t ^Flt i 



















@t)o<l S| @1*10*151 *1151*11 'Q ^Jt*ljT ^O'© *1151*1 I 

!|W W»t ftMM ^fPRT ^tW ^*fat •IfiR - I 

7T<j^ $l4Hb(0*l *1ITO fcfotiiH (flfa SIW5R ^JNJT *it5RTi 

8tl% « C#T ^JNIT ^Rifl© *im I 

8i«jHW5i gi<j# ^jNjt *n?w i 

-qRg 'Q '0|*®8 R0*10^51 *tT?f% ^51 O'© *I15W I 

51^ 1&01*151 ' 3 ll^.lo<13 *(Ro*151 £| @1*10*151 <J*R[ ^51 O'© *I|51<1 I 

4i<*w mo\\w4 ^jnj r ^us *tt?Rr i 

^1*1*1 *2JC' : l51 R<pH ^]Hjt ^51 O'© *ll5M I 

aikHtw* ^r«hc.m<i ^i?i*r, gfen*f« ^jnjt ^^© *irr i 

010^51 S|F©05ll*f ^J^'^ll51 T§*t5T ifl^,'!90' , 151 R»5ll ^jNjt < P510'S *I|5I<1 I 


£) 1^05110*1 C 9 ll J 5|5l/Pl<P0*ltt '©W*1 ^051 •»105'©*1'©l Jjfo ^51 O'© ^il51<l I 
13^5^ £|f^> »13,h'?f'©%T '©ll 051*1 £Ft*R <>51<1 I 










































#RR StTOR 


^'8'8 


11.1 «(Wt « ^ 

ftTO CTOI TOT TOR 'omiR's I t-q* ^ TOR ^fRft (RTR 5 4TOTTO CRRR SRflfTO 
'0|P'S'9 R«^R TOR CW i fro^ Sl^TOER 5 TO TOR, TOR <5 <pR(.<p <^1%® (RTO ffcR?T "^§1 
«ji 3(.^, 'oi»yfn(. < p t'saift sfTOSRR TOTOR ^lc<m TOT to 1 ^ i £|«t«i*i TO^ ^'TOT •llIk'S'^R 

m w fR tor £rf^*t ^ r^tr TOrrj^ torr cm "^im i cr siHrr <rtor 

#R TOR RS*RR rR> R>TR, TO(.<PR SfTOR TOT l 

StTOR SfRRa ^ RRTO- <RR 4 <R TORR I RRR'R) fRTO2|f«R #R <RR £|TOR TO Rt, 
TOT (TOR (RTOR %0£t% #R <RR %«'Q StTOR rRr I ^WfftR ^TfaTOR $%T TO* 
$TO2lf«R TOTO SH% <RR 2ITOTCRR RWT R**RR ^ RRRI <RR TOTCR ^ R*tfte*lft 
®M«itTO ’R’RRR TOR Wfs TO i 4 CTO TOfi>C4 RRRC4R Rt (sperm), 
TOfa?F ft TOTOTO RT t^TR (Egg) TOT I ^ ^ RRCRR TOHCTO TO$ fER Rt TO^ 
W ^ TO5 TOR i ^IWt <5 ^ RRtRR TOHCTO TO^ CRTR TO i TOt RTO# 
(monoecious) I R*R ^ RRtRR «MHt4H TOlM (RTR TO ^«R <?R vBI&i-tW 
(diecious) Slvsi TOT i 


®t*i«ic<pR ?jfi>R ^*F® TORT, TOR »<I^(.<pNc<p TO*l3^ fotulpH (Meiosis) TOlfTO® R'olfst'® 
TO® TO I C^RRt TOT, R'sletW* TO CsHWlOStlOW TOUT TOR Wl^C4lCR4 TO# TOR 
TOT i <pI<.'st$, TO 5 ? <J* 'Q ft TORC4R ^ fall's TOT CR ®tlTO’flT> RTO, 'RfTO (RTOTOTORR 
R*TO TOT TOR RRTRTORR TOR TOT TOT i TOT TO^C’tl^ »lftd>lfli4 CTOT fTOtTOR 
(Mitotic cell division) RtTOR RtRRR Rollers TOT <TO s fi> RljR ^tTOR <PW i <£T'5tW 

fR ^ fforo tot fror i 4 stiroim fR to TOto toto ^ tor r?r*trt 

^•^1 <PW I 


2TTOR R TOT #TO rRs^ troitR TOT CTO I TOtoRtoT (R?TO ^ TOR R^R TO®T 
fR «3TOTR TOtTO TOR SRflfTO fitfTOR TOR i TOR ft ^TOR StTOR rRr TO 

ftro Rf*tcr5j?r R«r to^ i 4 *srR RtoiRr fR cTOr Rtotor rwt rrt R5r 

TOR teafcR Rf^T SIHrR (RR R5R TO i 

(RR TO*T, TORR WWH ^RR TO^T, 5RTOT TOTOItC^ STURT TORt TO^Q 
<rR tor fro®bR *iRR fRsrRro Rtro ^IR tor troroi i TO?R RrRtfro Rtotor 

TOR 1R RTOST CTORt SRtlfror m StTOT CTO4 TOft StTORT ^5% RfTOTt*! tTO’f® 


v#-®o, ##5s|3T- w-io^r carter 






































































































^ pt© pup i ^Rit ^©P ^spjfcp <pcpft <iw pp*t <*ro mpp protore <p*fc© 
*tp <p fcif&aij c^n?rr 4«rifei4 stf^r pfpcppf fl^snr pnp ppj ^©j 5 *© p^w i 
pr*pfp?F pupP pp?p #Ptcp >n^wn (stm) ^ pp^*i pp, <p pppep £#pj 

tPP*P ^ i ^*Mlifl4©lW >W»|V9il #P*|M (CW: <Ul<K&Pill, csnttatpt^sjtfp) ^p 

'st«ic»i<i prow tp ^p ppsp p*p ■*!% pm ^srfppsptpj^ #p w 5 ? P^® pm pot <tRpp #ep 

P'StMCMS ^ StHPlfli '^PP'S fi>C<P 'SfM I 

11.2 SAWI 8|«FR 


11.2.1 «Nti f®T 

sl’8f*ic*m , sf r u ^PPsfps© p£*P *53 cm 3 Ri5P (shoot) ^c°il «f«i i *f«i ©w>«lf*P ©Reis P'stMM 
^spP i ^rppt ^tP cp ^fp*f «fc«i« pPP ■ > ©<ic < m pctu ^ (<j^©p^ 'Q Sh©<i<p) 

etenw* ^spj up Wt<i 4Pt pppP p^m wr <pp, *pj pppP w*t pt 

faeT'Q Sj'SWCM *RP V »I SPP PM I CP ^ *ff5p ■'©P<PR ^Pp*f© PM> ^©M* 

■^fffppT POTI CPPP ^StPt, ^5?T i <PP c<ic<plc*il (iRsfii W Pt PtPMI CP «f«ic<P etP^jff "*pf 
POT I CPPP- Pl$, f*F5\ I ^©^ fPOF Pf<s<> CPPP--$?Pt, fsps\ 4P* p=*sfP f*M 
PpT POT CPPP— rI©]*]© I PPP CP>(CPI fOT 'Q fPsPP 5 *jc 5|*R. ^Pp*!© PM, ^©M 5 

'5'»Pi'»t ppT (Bisexual flower) CPPP- ^tPT, P'jjPt, ^^©W Pt '§P©PC3 S P cpc<pIcmI ^P^P 
^TpPP*T© PI<pc«i ©I CM 1 ^ < t 5 Pi'3 , t ^pf (Unisexual flower) CPPP «Tt^, ^p©| <4P\ ‘jcoR 
^TpPp*T© PI<pc«i iPP "spf (Neuter flower) POT i 

^oraPf^p^stt 

(a) ’JHN* (Thalmus): PtPtP'F© OttPfatP 4P^ <fc«i<i ^©%P ^PP’PtP ^C?r i 

Ptf% opl© j '©m < p ’P’P MlstlcMl ^Hc<p i 

(b) (Calyx): «fc«n^ PpP?' P^T i ^tf^© Pf '5^T (?# ^s^f©, 

P*P P’Pfff^f ^tf^o ^P ©t^ R<t$^f© P^T i ^©Jt?'*f P^T i P^Sf 

tffPfJ sf^s ^5? <?P i ifTCip £f*iP «fc«is I©©c^« ^P^csiIcm 5 (PP, ^ (5P? 

CPPP C 5 ^ Wt i ©?P P«P P?-(P3ftSP ^?I, ^*P ©Pf ’PNP^PPpPj'^P 
^stfP ^PfPP^Jp Pt*flP Rcmcm ilPP CPP^PP^S, ’ftR r©j|Rc<p ©iI<p 4®1 i 

(c) ppsf^p (Corolla): PRPP 1w (?tW P©P W i 2|f©fD ^c^ P«T Pt PtPf® MC« 1 1 

^ pmp 4P? ^rHPt pmp ppt ^ i ptpf? pr*fP c i^© p^p pp i ^ 






















































































4?it cat*?, <?lw wt a*ca i vS^®! ^®i»k.®i acssa a^tass^r 

c*tmaiw 4as *pj»nfa ^itwt a^ca *tamtaca >iwi a*ca i maa* aaa fc®R 
C^tM Ca*t??tT CWWW aca ^ C*IC^ aW a*CaI «£PW an#a b®ll<M^)a *HMI«Wd 

<Pl'S?fi> " 5^5 «ttwi 


f"W 



<3^*ia 


(d) (Androecium): 4 ft fCaa ^®tn *saa* 4 a* 4 a*fi> *M<|*|j<?){| Wf i 4 $ 

^©acaR 2lF»n> Wfca* ^\(.<Hs (stamen) ac«i i 4a4i> tt^aca 5 4a* at 4a*tfaa* 

*ffcai tpW*lORr $R> wr W ^ *foW*f« (filament) iW *foWqfit 
at *W*NPr (anther) i <l*C<fr*lMd W5* ^ W«fca* 4a* %# «lfaa ^»t arc*fc* 
aatna# <#r acai aamt^t 4a* wtffiastft wicv carets acai *tamt% 
acaj *laM ^*ta ^ 1 4<^ ‘'tataca^ '©I'ejR'® aca *taM«tll®l (Pollen tube) 9 t& 5 T a*ca i 4<§! *taffl 
«ilPi<plii t[“'aa»u.<ph (Male gamete) ^.*laaa i < 2*'s?*i«i(. < pla aalafii er«i*i ^plust wfsM <pw i 
a*ac»tt <J* , '©<ic<P<? liiHotw atca a?*p a£© *ltca 1 aflat* a>*lcaf 

»IFIOT atCSf ^ «ltca* 1 ’tat’ta® 4a* *JC^ ^ll<P(.«i '©l(.<p 4a**j[^. (Monadelphous), (caa*T: 
afat), ^ ^tWT (Diadelphous), (caaa: wi><?) 4a* a$»j«a. ai<pc.®i '©lw 
(Polyadelphous) a«Tt ^a, (caa*T: 1*1 yi) i a^a *taftat% 4a*tJ^ ^lc<r», *5*I»T '©lca> 

^at*ft at Pt'ic.'stciPiiih (Syngenesious), ^ ^SR^IR 4a* ^[*(.<Hs *f®ia*5^ta atca ^Jjf 
sflaca '®k<p i®i«t* 1 (Epipetalous) ^)v-^»<i<p <jc®i (caaa: *fgat) i 




























































fl<5-lX.02: 7 t'SfT (^F) 

0*) fe$E§, (*t) ?^t^, 0?) *j<S*fet 1 sm (») Wfl 

(e) iD*©^ (Gynoecium): 'ffesW c<PM 3 i ^f& v *lM 

<wfe ©i©j|<pij<pk •'©^ i tw W <Wlfw ’I'»*t3f (Carpel) few*tfe© *ttW i 
5 t© 9 lwin I©*ifi> W*t, Tr^lt: 9 l©f*f?I (Ovary), ’I'oi'® (Style) ’fesj® (Stigma) i *N*T 

’i© ,p fai few wfe ^ 4^? <*Rit ^jjfetw ^ $rtw, 

©*f»T ©lc<P (Syncarpous), 'SIMM $II<k«i (Polycarpous) i 

«i'®hum fe^w w ^^ifw few fern fe?iw «nw i <sw tpm w 

^ fe^rt ^fe i <£$ fe*i«fc *jf***t.+4 ■siM epH+ic* wnw 

w I 



(£l«q><p ^s(©f 


^tW: fim fefesi ’©W ♦fecw 6 ! i 

wfe "spf, CjpB, nfe? C’Mfa i 

*H(fe: "spf ^>W <*T3 c<ic<pIgiI fefe^ W*t ©iMil ^>W C*MtW ?N i 



<4<P<P ^IW 


^tW: ’I'oMwm sNW ^fefcw*! i 

Wfe ’tfe'fa (^5, 7R|ffT | 

♦Nfe: f«T CSlW* ’fet’W ©iMW ^W few dJW few ^?T <W? WT 
^ft ^ft OT*l^r ©f *IM?I C^fti 


*o*b 
















































(inflorescence) 

ciic^i c# 4<rii> *it*rm ^im 4<tfi> 

^iieriwi $nw, fro «*$ ■*iNtw ^ i « i iHt?r *ri % jwi 

^T i <3 *tm «i^l^ W\ ^srf^w (recemose) tS^IIioh 

^F^T C^T C*tEPT ^Iop fail's (cymose) ^fstSff^r 3011 *l3Mliioi3 'sr r ij 
WsFP C#h 



ffeu 11.03: O) 'sign's <avW8if?r, 0*1) 


£|®MW3 sNH qN ~$m «R « i 4 ^fl> fiq?r ^TMt 
W^Tti 

11.2.2 (pollination) 

•umiimi* *riw Gift's ^ft ^r i wtnn *pr »*ro %t siHrti? i 

csfcq* (£|^ ®ti(.\®^ T££5i?r ^iHi'isR'B 

wr i ww ^ *raot?r, ^-*l?iT*tfeR <sm *t?r-’faMt?rc i 

(a) ^t < 4 ^ ’ttC^' 1 w TjR> *£013 'STCqi ^T*t*T ’fat’tftR ^ra>, ^t*T ^>!op 

^-’faNTtR 301 i ^1*131, ^ 53 1 ^a#t Sftsot ^'- 9 f^f ? tt?H nuS ^IIop i 

3 q-’f3t 9 113013 <PC«1 ^3l’1C3«i3 ^5f ^?I, *lifl’ s 1l3013 Sf'IJ 3l^OP3 R'»3 3»300 ^ •it 

<iw 4<J WT ^T OT ^Pt ^1, (Msti *lf3Wt 





















































*vSbr 




^ftPT ’Tt <4^ C4IMI Sj'srlTvb^ 'BfW'F® 1^*nsT WfRf i <W© fSR*fa taBiqj 
wr «nw i ^ %srt cWf ws CT'gtit ^r fitter «iR>mI«m ^ot <rcsf Wr 
St^lt^ t^Ro W> I 

(b) *ftr-‘*tWI 1 W: sfeflfar faj *i?t-*biiwh f ^ ^ 

wu wim ^rctn —^ 

w>, 'o*i*t ^stw wr i f*t^pf, 

c*1t*t ^,'ojlR ’iic^ «f(.®i *t?r-*i<iMN*i «{.(.'© 

<7NTWf i 



frai 11.04: ^-■‘Tflt^IlH « ’TMWIIW 


~s§, %brt ^r*mm»h wr *tm, ^ ^-«tw 

^l®r '^t^H% 5 r s Pt^ ^?r i£)^? •I'gi 
£j'srlTvb<sq i ^ %f ’plW’fr 

Wfl *lsMI«l»1 W>, ^ iRT Wf CT %5f 
^*fff ^ 'St i f'§ i T ^?J ffer 

C^IW OT wm Wf'G ^ I (£) ^tWt i*W 5 ttC^ r l v j r l talbWUS ^RS ^ I vow 

<il^ J I»i's<i sIHriT ^QTfRl *l?ft , 'lliic,*is I*ri>3'sl *Tf, iW© £f^ *HMW’ , Jif W*Wf ^jcl5 i 
wf £fwtf^?r f^*p©t ^ ^eW ^«hil sitw i 

WlMtacn WM 

’fabt ^1 HI*'sw<i <pl's?[5 WM c<plc*il *Tf wk*il 

Wocw ^Ni "wr silc<p i c*r wo^f *twt <1^ 

*IW fWT Wf, *I*MI«<.H W0*f Wf I *1#, 
*ttfa, Wj®, *H^F 4Wf% ^t if qWRT 
Wipr Rc^iw Ws? $rtCT> i ^ cw® wrt ^f?r ws^ 
si# tjot ^pr cwm i 4 ■tot if 
ffwr *RiT*tBr5 <u*t<M ws cwt i <i^ w 
«RJ fC«T WT ^t^r “=1^# <£G«1?I (?R?t 

m i *riwi?r ^d> i *riwuiw<i ■sirwft^ 

cw© ^c«i^ ’tk 5 ? w ^t Wf i 

*FoWf f^f ^V5, vs -Sf^Sl^l^ ^ 'Q ^w*p ^r, 

CWf: WT, ■Sff^t ^sjtfw i 



11.05: *no*f 9 1^T*1T *P 























































Tpr 'sr^sjReifft i <£p^ 

for <s$ i *4 rit ®h©rc*r c®ar arc® 

* i liiaf?' ^rc«n 

*lhc<M ^osl i *pc®i ^t^spf OTC® *liiWw4 

®w fit® *ircsr, am: m \ 

^i*i®ti tflrarr *nta 

'oi»ic's *ircsr i 4m *jar c^ i 

»ret f®^ T® ^ 1 T® 

arc® tjpf *nfa® 'oi»ic'» «irc® 4®s ft ^am®rc^ 

aff^lOT WtW ^rc5, am: *H'®lc,*i' 0 a lt i 

grr^mr^t ^pr wiiJi^fiJ ®5 sjwra' ^jr, ®ar ipr^ «rrc® i 

<£!&& jr ^rt®<%r ^ i 4m Tgm ^ «mrc® »trc?r ®t ^e Ptra, am: w, f 5 ^, 



fi><B ii.o6: *pri 


P 3 tarc 5 t®%&* $«alf% (Microsporogenesis) 
mPTC®I t,°- 5 1irc^ci5l®I^C6?i sm c®fa i mtp *4l^aphfi> (2n) T^c^ilPi^ R'»l'src-i-si ^Tfaiw 
®TP®I P?lffl C®fa (n) ^R* <pw i < jP®f2tlf*5?T mm mtmPit's s||<M 'oi^<l!*i$. mMwJ^ 
®i*jmM»i mtParjsr IhSIsmW pt t®fa®lfi> »il$ti>lfi>* m \ 4 

R'ol'srw 4<pR> ®5 c<pN 4P\ 4®fi> •*£« C®fa -^RJ m i ®5C®T^C® *ilPic®N (Tube cell) 
4®^ C^ITj c®hfi>c® c®N (Generative Cell) POT i 


*ilRic®h ®5 ^,c?i mPhlRi (Polen tube) 4P° C'stilwHJ'o c®hH> R'olRr® "ijfij < J°'s? r H 
am (Male gametes) ®OH OMMfii'o OPTCm 4 fooHM mPtar^ff® 



fear 11.07: ^-«iiiwdBl®l?U fcvifar ®P 




















































ft-’iiIt»i c.ii I <pRco(Megasporogenesis) 

<p«il*i (Nucellus tissue) f^WRC 5 ^ R>fRWfl. C^R 'oll^lta RRHJ R*5 
RR i 4R CS|tfl5TS|RR ’SR 4R? PteOHlRflJ Rv51 <4 CRRft R«||SH P'slSiW?) 

(Meiosis) RtRTCR RtRft (n) (R5R ^ R*ER I R#R (?FRfi> R|v5t R# C^R 

fRR^ RCR SIR i 3RpR ^ rw ^f*T C»ftR ^fRPltfo < # e t^ RR i 4 M>l*l11S< 
I^Irr rjtsw (n) i P)$&*iRfi3 fam rcr ^ P^rkr <#«tvo rr i 4 PiSQrr 
ijfi> ^NPlR CRRtfs WRR CRR I 4RlR 4 ^ PivS9>*llG>1« £if%fi> ’IR’IR ijRlR TR»$ RCR 
bhfij <PM Pf^flFRtR -^R) <PM I 



\ 





c^iH c < p('tj < pf 




^RTFlftC^m 


ffeaf 11 . 08 : fMjriRc&wtet; Rf ®3 *m 


4R *tRR^ ^ (Rf CN& 4R*fi> ^R FTOflR ^Rf®R (RS^^T *tR*tt?IR 
RtCR P<Pi's 3,c«i p5?|c*J^ (2n) PfK PS&iiR (Secondary nucleus) <T>M 1 ^ CRRR 



9 l'»<i«l (Egg apparatus) R^T 1 4R ^IWtR (RsRf^ r \5 i <X|'CR^ fSRT^ (Egg) 4R^ RRJ whw 
RRR^lft CRR (Synergids) R®Tf RR 1 5 1'o<ic«l?l fRRf^s fRWR CRR f'oif!5(/p £|f%RR c<ph 
(Antipodal cells) <C 5 1 1 ifl'elMR. ^RpTR 9 t^R£t1|Rt C*R RR 1 


11.2.3 Pcr<J» (Fertilization) 

’tRffllRtRR *PC®1 *llR c f'® ’tRffiER'J R'S’faflR ? 1's*|CS5 (Style) *lf^a RRI 'RR’lR 9 iRf , t*TtPtR s t 
■^fRStRS RCR «1W5 C®R R*SR 4R5 ^SR®T *Rt$f C 1 ^ 6 ! R*CR ^5 RCR ^ I ii|RJ RRR i) * 



























































*I?TIW 




(2n) 






^IC'STfl 


(T5M^' ? Mf3??rr^ 


■ferity 


(2n) — 




(2n) - 


fcnf^r 


w$i 

(n) 


'sn5d?iT5i>i 


^CblpM 






fi>3f 11.09: 7 F i 3F*r^ 5 («c.vt55 ^1<m W 


3^5 ^rsjvof# (&Uj ^''SH'T Tjfi> ^ ^?f I (£)?■ i£]^5fi> fo«f|'*]*i fofa'a ^C?f 

'stl$G , 1tl> (Zygote) taRi <PW i Wr ^[v'Sf , i*i G^hfiS 
(3n) ' 3 T 3 TT c<plc*m (Endosperm cells) ^R> <PG$ I 


m # 3?bfr 4^ ffc?t®t «iw c*fM RteGtoiiwii ^r Wfs 

^ i <5 *ii>iIg<p RRg<i<p (Double fertilization) ^ft ^?T i 


^pfr-oj, $I«R*>h- w-io>r @li«t 













































*8* 




(Development of new sporophyte) 

«rftc*lli> <TOfi> TOMUpfteifci sm cTO i «*rt ewr ft'oletw <TO i 

TO W *|Q^Uh« ^5 ’jj TO i erftc*Hd5n fi'elert (Transversely) i 

fWM»*ttPT Wl«IW CTO (Basal cell) ^ ^*Nf*ET C^tTO fTO^ CTOfifop 

‘irf’ITOT CTO (Apical cell) TO ^ i TO*f <£\ CTO ^5?r R'olet'i free's <TO> i ?fe?r 
■nftTOT CTOf& ^C*f < lf?I e t'S ^ i i£)^ C^fC^ (Suspensor) 

sfcr to' i tot fta*iar, 4 <r? ^tTOs<r ^ i toto c’TH ftv3lini!>ifi> TOffry 

^tsf TO i ^ TO (TO^M *£RT RSljMllW 3n TO&^ CTOtCTO TO 5 1 

toto fiwfiJ to « %w <# e t^ ^?r i ^ %? to *^N 

P*llMl*H$d»H ^ TO i 



cTO cto ?T<f«TO #row e^lwl*M^5 Wid3l*M$& TO # 

* 1 * 11*1 *t?T d^Mw t>«i(.'o 5 llc<p i 

<PC.»H ^*tf% 

to<jt to to?® *TT*rtTOs to, ftj, to, ^pr, tok c*tror, ^rcrot 

TOtonlw ^[% i ®H^, TO^l, 1%®t, R'PilPr %TO ^ITQTlt TOTQ 

to i RIwum 2t%nt <TO TOt to «tk^ 8rtg*at RfwuM' sri^at «i#ro 

C*f ^*rH*Tt<r <pw, TO <pI<kH ^tar ^tc?f <pc.®i ^ «£RT fva^*[(.®il ^It.'s? 




























































































#CRR *8« 

^ i RR®*^!* *R R«t*R (i|<p<P'olc<i ^RRt fCPR "oiijId W*tR3;RR<5$ '5R <R 
^p*t R&R R*CR, R 5 ®! R£«TI 

^ R#*R WT *lfR c Fs TOT ^stW 2f^s '*P«T RtR, CRRR: ^IR, ^RI R^'RPR «f(.«l« RRJtRJ 
W*t ^ TO R^R WI < # e t^» '5R, ^»RR ^TO> RSR^s Tpsi Rt^f, CRRR: RH?I«T, ohvsl rm>j|R I 
RR 2t^» 4R? R£|^© «p«u<p TOR 1%R 'StCR «R RRt RR, CRRR: RR«T RR, ^ ^PR 4R° 
CRIRr 5 '*P«T I 

11.3 «ft% SteFH 

SflRsTO ^ RRSRR' 2Rr*R CRRt RR, «it«n«i £fW*R (Asexual reproduction) ^R® CRt*T 
sRRR (Sexual reproduction) i 

TOR fiRRR: RrzIRr SfRfa© TOR 2RRR Rtf i VtfMlfR (Budding), foel«M, RTOR 
^sJlRlRf^ TOf5£a 'qwll SRFR^Rl 

CRR CR stflRR fRRfR Rc®R £ft% ^ 'Q i)«m CTO Rt ’Ijlc^io (Gamete) 

TO 4R* TOR RlTOR TOM SiTOR R^R 4R? TO, TO* 

crR sfsjiR to i 

11.3.1 Fto<p (Fertilization): 

CRR SRHtRR Wl Rc*)<P SlwN*l i <*lfi> ^Rstf &stfa<p £|%RT i CRR 2RRR IwR <RR? 1 ^RR 
Rrto Rtw to i r%rto font's stm to ^ 4to R&Gmir ^ tor 

jj^ys ■*$ i Jf^fS TO CR CTOtf ^*R RR, TO* TO i Rtw %RT RSRtfs© 

TOR TO RRR TO i 4R? ^5^ RJTSW (n) 4R* 2l*R OTORSfR 

(Chromosome) TO TO i tfetfBTB (2n) RT ^ 2W CspICRlCTOfaPtf i # « ^ 

TOTCTOR ‘ 5 l%r Sllf^® ft«C«>il <jR*F51 

RCRR* SitRRT ItoRTO RR£ i SflftTOTO 4R^ StWiRR < # e fs 4R? IwT^R TOJ 

^xif5\o ^ i Rc«)<p rrR 6 !^® ^strRr^r^R i ^rrR RR® toi ^ RR® 

<P3l RR Rt i Rc*)<P ^ RRCRR: rRs R^W (External Fertilization) 4R° ^®S RtW 
(internal Fertilization) i 

(a) RRs RtW: CR R^ RrT SllRwTO Rl^CR R?rR® ^R rR 8 RtW TO 
’iRt^© i 4 RRCRR R^W RtRR't's *tlR$s RR <PW 4RR RR £lt^R RC*0^ ^RRR i CRRR: 














































































*88 


RRsf| "5^, l TO - liRT ^ifwsT stilts, CW: ^i»i?r l 


(b) fttW: HwA-d «HHlt»t ^8 TO *|filf6^ I 

fwra ^tto ^ It «thhiw TO*t ^fior 4 *ro?r faw 

^r&rn i ^»g ^sm 4 >mi*i<m 3) srr% wi#n 


fro? <qc*r <4iaik.eri»i ?ism& ^Tg^rtf^ to, *iR**t&wii 

to cro, c^icsnwm ^p to ^r®t 

f^ifa't i 

Rci> si^Bwis *11*10*13 ^SET £)'sr»ic*i« m%°\\ cyHlo*il *c°il: 



t&W 11.11: W aWHPW *rt (Sprits*) 


(£R? ^*t £f^T 8|%nt W«J^s TOTSR l *fl St^Hl?T 

^ ^r iw W wjj ct?t i 4 ^>PhRPi£ 2fl% ^*fK al'BfiC'Ki ^srj It« 

^1^ W»t <l'ov|H i 

11.3.2 SfeHFT WMlt-U 

$o»|viw c®mt cro^ ot iron ^ *to<t tew «i*iuift<p wf; ^t hiPi$H stftr csi^ 
^g^o ^ i ^ uMiiFte ^o Rwm >wl»ite ?rcs?r ’sitwr ffiton w& ^fro *tos 











































































^ 85 - 

4** cw t*f®* t**it#* « to 9m e t to 4*s t*f%* *mt*fap H**t *te 

^fl^l*J i I*iftn5 ^Sf** *<H *(1^1*1 f*o^a "*C* »lHlf** '*ltft*^€t* *st^f 1***f®f *K*I i 
ftPR3 TOt* (TO wf*t *! *** f*8Wt *W (TO* t*f^* bleats *JtTO *$1 CTO *ffl W* 
TOt«tf*TO TO W* i 


^Iws *1%* R^PiR^o sffal^wt gfw^-^^s «>«^h t*g**®t "TO: 

(i) f’tl^&tf* Slf^f (Pituitary gland) 

(ii) *1^*C?P5 Slf** (Thyroid gland) 

(iii) 'oulc.^ih fitful (Adrenal gland) 

(iv) •J > s s Mg*(*i 'oi*i|er£|f^f (Testis) 

(v) '^•■ihslf** (Ovary) 

(vi) ^srsrat (Placenta) i 

f^6# sjf** cro t*%* *f*w* 4*? ^<iiw $*wh ** i 4 

TTOstf*^* ^f%, Wi 4*? TO fro®! TO, *t^TO 4** if* 

Wi fro 6 ! TO I TOftT 4fl]B»lT ^1^ *?ETOT fro®! TO i (TO 

ftg -QR i 4 44tf|M 4*? *t*1w ^*, C#TO®f £|TO 4?? f*<TO **l*i5t *>C*I 
'eUlfi&HM alfal (TO ftg^ C*faW « C*IH»I*H StTOl ^TO®t TO i 

<ro f*g^» « «uic$h«m ^’im, t^-c^p *t*nwt, *w* *** 

^t**^* ^5#f (.<ni s rsp®f £tTO*t »Rl«l's| "TO I f®*t*l* (TO» f*g^» ^WatWR 'Q CSHcettf’Ssi 
**«H TOW* HlSlyi'e TOP*rfltpnt fro®! 4*5 sFsNTO m% ^®t, TOrat 

^®n% ^f% ftwt to i TO^t tWr$ 1*wi* ^fwr <to to i ^tot <ro 

t^g^o TOtC®t|fa* « C8||CW&<M twITO* #TO TO 4*5 *5*#*!* 

1**tsh I 

^•'Mf“1"j[iSr i Jl5KC®t**** \slwfl S|@tii'®«l ^’if*®Fs i©tw> i f 5 ^ TO 'ailvb^ 

TOT fcTOlfa 4?? Wf^C®lJ ^*%o ** i tac-lls 4*5 volijWjS *1 **h>I*r TOT **g»lfa<Ph I 4 

to ctotow* ^rfro, *hPh> 4*5 c*l* toPity^wn 1*ro i Tot* 

^ 4^? t*TO ^ TO i 4^ TOr ^PW TO i TO* 

OTC** *%* 4*? t^TO *tf*TO CTO; C^TO* C^i 5 -^ ’tWl*, ’HI* *tf*TO 
** 4*? *5f* '5'<3^5t ** I 

**g»iP^^IW (TOW* TO CTO *tf*TO TO *1* ^Bt TOTT: W*W CTOf **, C5*t*1* 
^*!%r®t ’ll* 4*® *f^gt* *t *lf**» ^* i **g*f^(*sH <TO> (TOW* *** ’!*’!* 













































































*8^ ##S5R 

to i hiPi* ht tot i TO 8 >ifa<fric*R 1-2 w *fir croRt stwr top©t 

*tt« to 1 tor 6 ^© 40-50 w wi <#<© aiuium w to® to 1 wr *w^r 

fiRfTOR 'SRI TOT "55?! TO 1 (RCTORt (Menopause) HT TOT i ^TO*? 

^fTOfu ct frofi> to tot toto, h#pto w«tw TOfw tot to? i w 
htor hr crstot *rtotr 

Rcii q<p|i> J iNlf'st < p, «J% '^tlf^lfw TOR 1 Rtiis '"HaTl-fR CTtH £|u>t>R 

4^ TOro tos 1 ^®kt ^ro ffiflfanr csMimr totf® to i to csR-ftf% « 
^rcrotTO tors' tos ^ 1 froR toto >wfi> Wft TOR%rt cro ^ toto i 

20 W HTOR Wt R<llTOTO TO*T TORT $fw TO I TOnfTOtCTO WT CTORT 

toto ’faWTOi to tot Ha^nit ■sir to* w &euni$ rtor to i 

'"HaTl-fR llR.4 5 TO)<R ^CTO - J^I^[ ft SRtTO '©IC.H' £k<H <PW I •J*5 5 I' , J[(.'S C, <r l'St 

TO^s 1 Ht ^TO^ #©fTOT ft St'SRTOCTO («'»<) SiCTO <psos TORJ 'TO' 1 TO 6 ^ '^t < I TO* 
feTOR fRTO TO> fR fo**ilPi<.'© 1 4 fo«n*ic<p Rc«i«p TOT i 'TO CTO TOT StCTOtH, TO# 
^T<jfTO TOfiJviM TOtTR V|MTOt*tl 1%TO TO RCW TO>1 4 fTOR 

TOlfTO ^$sT TO^sK (VICTOR (n) «t^TOR TOS£|*R 6splCV||CStlC>R (n) fi®R TO>, TO 
^ 2PR OTOtCSftCSR (2n) TOTOT Wl^F# (Zygote) TO i 

11.3.3 

Iwtr %h %<t fewiPi cro torr fro wr to i 4 w %tor cro 

R'ol'flH Rt H 5 ^ (cleavage) TO© TO i CTO R>»IWW C*R *tffo?R HfojR qH f&HHlPl 
CHW TOlRC© C^ffro i 4 “'RTO q«tc^ (Blastocyst) TOT i TOlRC© TO “'TO <R 

wihPm TOTO^ "^T, ^©t 'SRI '©I'sjt® 1 

IfllT&lfTOBR RTO ^QTO ^IJ qTO 5 TOlf^ SftftlR TOTH TO© TO i TOl^H 

Hitter qTO ^ qH TOHRR (implantation) RT H«*TO e t TOT i 

TOTH WTO q«t1^ RtTO® TO W ^ V|H4p1^ TO I TOtf^ W^TO 

qTO TOTOR TOTO TO CHW f*T^ ^^5 TORT H^© TOTO 5 HaTTOft TOT i 4 RTO >(lPi<p 
RT TOW TOT TOT TO i RT*ItTO© 38-40 TOTO HaTTOfT RTOH TO i 

TORT (Placenta) 

ct from toto rtwt «ri^ tototo q«f rt^ wTO[-f^R w tot¥ 

TO, ^TO TORT Rt Ha^pr TOT I qff C^tTRR 4-5 fTOR TOTJ RTOlRR TOTH TO i ? 

















































































































cm to 'stsl^g ^sp^g^sm tto cm Riel's m 'Q 
w#P^*f ^ Tsrsrat bsf% mr i Rwc<p<i 12 msi<*<i "siw *mT ’ll^s i ^'stw m? 
to ^ 1^*1 ^s§asc<5<i 'src^ff (5^# 'aiRc^j ^sp^nft ^f®t fcsft ^ i £M(.<is ' 3 tsrt ^mt m 

C?|^ ft^hs ^t?i Tjt?f i 



^T^lft ^sfl 5 ! ' E W?f 



CO2 ’G WRI 


<10$ “^f 


^^c«i W*f 
<Ji>H^!§1 in# 

4MT 'Q 

^ifttC'ST'1 W<P(Sl f%t 


fBnu 11.12: Wptef « ^*t 


'sprain *iklc<u ^5 er^k<i ’ttcfr ?r?*?l1fto ^?r 1 ^srj *flcm ism 1 'oilRs, 

<m, *nft ms tow m*! 'r'sjiR 'srsIs "sitwr ^i«is c^iw £f^*r mr 1 wmt 

'oic*s<pi3l «pi«pt»is ^cwt m? 'm' 1 mmmm ^5 >il«is ^ cslcw 'oilssiosti sk 6 ! m° ^5 
C^lw <pl<w vsk-'q?i RR^fi su> 1 mral ^<p^, ^osl ^tw <ks 1 t^lws 

wr ct ^ *to ks wt mm mm ^c®t^ m w*prito m 1 wm 

^sem I'sR <pw 1 ifl ^.scm ^jens s‘*HlG^ , *p c t 'Q 'sis ■»q|'»lto *t&c*T ^rkkJ <ks 1 

m«iw> sipr *whiPi 1 wmi, wiRtoM to mr ^to?r ?m ^ «ncw 1 «nw 

•Ttf^'S ^IT m I ^ to® m# ' 5 Ttf%, m I'O'SS to ajI'^WCRS *lM RR>*1 *fflcsfa 

ftom ici> 1 *twtoit?r wm esiw ^' 51 ^ ^s^cert R'o^'s ^?r, ^ 
sm ^us ^fwt w 1 

«ih^ (Foetal membranes) 

£Km> sfwttos ^srj -sj^tm to*r mer, *^wR^ ^ tom *ttoto m^tt 
Rg^ig<i ^»'s’Jt«il t%flf ^t 'oih^H «lk<p 1 'fl , J i G e il ^ ’l3l^« ^to-smr, 





























































^HR'SaM 





i 2 TT 5 T \ate ^GT *lsl 

| ftfos (T^W f^'0|'er-i 





«. 3IH ^T ^ 

C^f I^T^ ^<pfD I 


'SfRsfa <t?H 


8 





8 . 8 

'5TC i JT ^i*ic© I 4 ^ < ^' ? f f ^ 

'S ijp^xsc^f) *t&*T ’^’^11 



<?. srra %■ ^ ^.mbr mvz *rar ‘W&fv y. ^v m\5. ^ <\y\ 

^rc®«rrc^tTO^'Q <i*n^?ii ^ i ^ faitoa w $ \fo a 

v^wsi ^ i ^Ka orn^ i «tr^p i Ptc^ *pf ^ 2ferm 

<iTf^ I 


IS* 11 . 13 : -Q f^R 

w f^m ^s#f >\m*>\ ^ i ^ 

foms w?*t <?r i 

q®r "sn^fto tfus srr?r 40 ' 5 f < ^; «r*?ir i ^ w?r «i^it 'srteR wsf « 

^m\ *«t*iH ftswt ^ i sRc^r *RffS« ^c« « 

^ ^Ftf-C^RR ^ ^1 ^ ^R^TR C44HIC4 ^MWl (Labour pain) i sPfl?RT 

C*R <#£?! '^pR <3 p0j i Iwsms ^°T 4l$M ft’fe ^ i <*R> 


11.4 8l'et«i*(-*K3»ho IdM 


11.4.1 «i|^55T (Acquired Immune Deficiency Syndrome ^t AIDS) 

W*lll 4 ^v 5 *f if|^fi> *ll*N<P *ll'o<P ^Jtf*f R,C» 1 W *|Rifi>\o l 1981 T 5 Ttt?T (St 5 # «llR^'o ^ I 
Acquired Immune Deficiency Syndrome-^ "’“t^f^CPil-si «|RI^R <4 *Tt 5 T¥^ e t 


*oJ& 








































TO AIDS I UNAIDS-4? TO *#?RTO CTO TO1 TO OT TOt ffof 4&\\W TO 2 

<3>lfi> 30 TO*!? C^f*t C*TO AIDS-TO ^I'i TOT «||$»Hs l TO ^%IJ TO 40 ll tTO*f TOTt ?lft l 
fa? 3 T? 3 TO' TO 'oiyilii), TO164# OTPf ^ CTOTO R^ls i Human Immune 
Deficiency Virus ^Tvt'W’f HIV ^slfello^ '0||^>aic c f TO i i£)^ 'o|fel J l C’Sf's c<plc*(S 

to? to? (£i croro 4%?f© ivofi^ cm srt^taw-sra^c ^iw % ?TO i wr 

<?^» ?$ *TOt (f^P*!? ?*E? CD4 'sthslil «F5 ^t<Ph) 'Q <*#>?#? *#TO TO*T ?^Jffs 

?tw i «ifeit? aimtw* topto toto #? ?ttos to? i 4 $ 'sifeiitTO ^rtroP 
gh%t eras caw stfroTO ^wr fro# to? to ~*m c?t% f§i '*#<# to? tos i to?? 
at% c?t? stfroro?* toto <j?^TO ?*?t? toto cTOtoi ^*i 4 tog TOfwr? to# i 


^fe&'n cTO’t? TO<H 

PmPiRvs TO?TO (flTOTO ^ ?# ^ ?1W C?Pr TOT TOPS TO^s ‘*’ltC^T i CTOR: 


(i) TOPs <Jf? ?T 



<4 C?PtTOl l 


(ii) ij^Hl«tR'o spwfe TO5 TO^tTOt?, <^TOst, TOTO>#?I, ?TOlt? 

fesj# CTO? CTOS ?$ *#TOlTO 
sIwiI'sm TOT i ? 'si^TOI? ififes^f 
CTO? TOPo c?T% ?$ ^ 

?#? to ?ro? ?fes? 

cat? tom 


(iii) ?fe5C? TOP» TO (TO 
To 3 # TOtw <rot# ^t? ?r i 
TOT? TOT C?P#TO?? TOJC? 

TO?? ?fero to» to? 4<r 
TOP® to?? TO? toH ^ro 
v£)feg*T (TO? TOI 5 ®' 'TO TO? i 
? <ro? tops tort f*p$ 

TOT <P3C®1 C? f*P^Q ?fe5E? 
TOPs'TO TO?i 



^>1WiPll% C° 1 <j!fl 
GP 120 
GP 41 

W'lPflS 

RNA 

aferoaii^ 


fSar 11 . 14 : HIV « 1 fettw? TO 


(iv) HIV fec'st < pHc'i<i P#8I, TO> ^P® W 9 !# ^?? ^f’lTOTO? 

w^ftfro ?itoto "sitsocsrQ ^ crot «n^Po ^ro ’IP? i ^"5#% c?^ci 

(^5 i£|?slfTO ?J% ?JTO? <MC«1 TO 'SitMJCSDQ C?P# ^vslcvs 9 flt? I 


■jpfr-'S^ TfPf^SaR- SB^r-io'ST GSjf*r 












































































\<to 




(v) C^IcmI 'SfRJ <ufe<i Sif^RMR <MC*1 4 CRT 5 ! Rv^fa's 

^R i 


if^SR wk 7 R «r»H 


crm #Rt$ skR*t rrir m 6 rir *ier ^ cricrr £W*t *rr i ^*ir 

<4R £fR>H WoJ 5 ^ ^5 RtW 4R° ’5TC*fl§ RPlCR RlR I ^RR <K*1<P 'sjt’T CR£R> <Pttl<P 

w ’tw aflt ^ crsr w ^^bcrr 


<p<k.v© m & i 'Sf 


■ l \aRR 


^tir cRt% rrtr ric<p rt i 4R ^rk 5 ! cr^ rj% cr <4^sr cRftslR rI^p ^ot cm "spif^R i 
4^5tRR R^t’kRT '55RT: 


• ^s CRt^R 'S'SrR R'RC'a sTfcR> i 

• 4R* RtCRR'Q «Pr RRWfft 4RsfctRl ^ RIFF R^RRT ^fR ^fR «tR CRRT CRRI 

• i£|R> RlR R| ^atR'Q CRf*t RRR *TCR ‘'It^Tt ‘'ttTT’^fRTT ^R I 

• 'a|C*i<P R*H R£R ' s ^ s C*il <t>lf*t ^.G's Rk<P I 

• Rfl5 4R? RRER RJSiT ^5R\5R 'SR, 'SfRRSSR ^PT^t^T "SCR RtR I 

• '3*r5rc5«T, C5TCRR *fM, RtR* ^'®)|R W*t ^T RtR <4R? RSffSt ^ <PFt®TT R^ER RTI 

• RlRl CRCS £RR#I ^Ri 


«£|^5R CRM Slf'SWkRR ^a*ttR 

C©tRRf ^RtRJ CRtR R’Pft^ C'srw^ I <*TCRT RW fa Rt ^ot *tffat R*CR <?T8Rt 
Rl^ i 


i£]^5R StfatRfcRR RJR«tf (RSRR 

CRH U*i>\LM 4l<M»JWl <*i?R* ftW CRTR5 CRffifi> SjfaCRlR R*Rl fa R^R? C^tRRl 
SiFawkRR ^RtR^I CRfaif C®T*l 'S <^] <pfD Rsfa^^RlR <P51 I 



^WR^tW 


RsRf : Csm 5 W\ R^R 4R* 4R# 4^5R SlfaCRfcRR IWR C^t^lR/ 

Rl<P(.«1i5 '0|«p*1 R5RI 













































1. iirt en% cw 

2 . ^1^ #i? ^ £ft?rtw%i^t #? 

3. #? ^ ^sf ^t? 

4. QltW ^ (?^3Tlt ^s? 

5. ^tW ^TWjt W i 


1. «£«1G<P v5lvsw« 2fW»I»T ^rwf ^®Tf ^?f C^5?? ^fat WI 

2. i£)^5?T CatC^T^ W=t, «W*t 'Q ^fat ^ l 



1. c^t*r ^r sitw? 

«t. f*t^t -sj^pit 

2. fsr— 

i. 'qiMm "^5 ^ 

ii. 9 l'5^5*p ^ 

iii. 'H^Sff^J' «Jlc<P 





















#<rfwR 




i 'Q ii i 'Q iii 

’t. ii « iii *1. i, ii 'Q iii 


^N<pfi> ®P¥ ^ ^ 3 « 4 SfcSfa 


3. Bwi$ C^H ^R[ ^5? 

N *1. 0 

*t. P Q 

4. ^PO^it ^JRJuo fbwm CfH 'ffWt ^f? 

M'SQ *1. M « P 

*r. m « n ^r. n « p 





^5R%T8t^f 


1. 



P 


Q 


■#? 

«f. «|R«^ <£^8# CTWftl? 

*r. P Wlfl» «ltWT CTO #t <lJMJt WI 

xf. q f^vs wifi* 41 «im aierlfot* ?wr >i'oi»i\e ^ ^r i 
































2 . 12 c^lk^Rt ^(C*rT ^ ’fluI ^lt% « *iHfa*> 

*lf^Fofrra *lt*tMlPf '©I* ”** (^t ^cn o’ic*, i 'sfc 's|<i "sit fiJR^-io* 1 * *>103. c»ic«i 

<WC«H, <H TO ft’jW** TO* ^ I 

^prar#? 

< AIDS-C^ it's* 5 C*[ft ^«Tf ^?f C^T? 

®t. 3*10*1* ^ J l^C*l* ^Tf^It ^fa 4 t ^Jf^Ut ^*T i 

^f. 3*10*1* ^ ^0* *lf**|o** *V»01* ^fir 2t% *»*^1* ^TNjt W I 



















^pfstsom 





*n*p, Fwifo, *?iTwfiR « ww ^ra* 


'5lM-'f*F5t?r 'Q 2t^%^o M^I^jHPi ^*ft^5f ^ | >|Mf*Fot 

M*t% WRTf 'stfWJ #otW *s|HI*«R\s ^?f, vst ^iTsrat 4 ^rarfc?T ©tilt's i 
4 ^Rra ©tht'o *tt^ CT G£}f*l' 4^? Wf 'slcis 

(Ancestor) (StC^ ^© W RWi ^T "5ftWf 3 5 ^lt 9 t's *lf*Hf'5's '3 '^Ihsfa'a ^?T 

^r qfo«r i 























$0} a> 







^ C“1c<l '°ll^l: 


<m°tt mu* *rm i 

bitten* £#i% mvs <im i 

biftRw faf*r% *ws?r ^ui *rm<r i 

dna stf^r ^if *ma i 

■^*f5jf^s^ \s?|j ^lhl*©w f^H>4 (DNA)-^ ^JMJT i 

DNA (fo 3 ^ W'o ’im i 


f*r*t ^ur *im i 

<.et(.ifiS<p fv»->i'o|vajw<i 'G <p«il<pei ^®faT ^c'o *1^1 
RWw* K\W$ ^jNjT I 

Mh ’srs^ni <pfar ’im i 
gjefllvs^ fiJc^ mm Resist <MOi>i 

rnt-mm g tstfs v*gb i 

^rrsftw^ ^l<u.»i f^4*Ti4 (dna) uJcnJs 'oi<mh <pso» *ii*n1 

































12.1 


^ t>itefa<f> fc#%srf^i ^#k *rr^ £fww gfm 

'oiR<p*i ^hi*®* « < # 7 ff^s ^ i *jfsifl?r ^ ^1 w« iw ^ sjl’f1 ®<p sfwtwi '51$ 

^kraT ^Miws %st <?*lw *jt 5 ktf J ^tw?r%f cslc^ ^Ml^, *ltri3?r%5i <kw *fli>«tk emlc® 
c# i 4«tc*k sgfwttw kf*t^j ^stk w i t^ivswsk ^"it^fw 

>l^< '-Wlfil® Wk M W ‘k?*kfe” (Heredity) i Wf 

k*tW ^1wt5=fl « stOTlt W ^ WlfofiitJl ' ' ' ** ~ 1 ~ ‘ ^ 



^51^ 


■^kr: 'sit-^kk ~*m cs\m kUftj« ^’^N' ^ ^ w?r 


12.1.1 bU9\<> w^tft (^"Mf^ 5 ^) 

■srl^lR^m ^sr (Hereditary 

material) TtfWT l <4^ ^FlT CfflCTlOTk, f®H, %« (DNA) i«R* 'sikW (RNA) I %F 
»Mctf ' 0 (lc«iiD«il ^PTf i 



jfS f* ^ . JT 7 ?. _ .. 

Ii><s 12.01: Mwa’iilcH* 


■ TSRflflH 


*o)Z> 













































#^?r 'S RWi 




a) (Chromosome) 

£f*tR ?m G* lt»llMfl»l i CaTO?It Wfa, 4fi> f^s 

^ C^rlf^T %?f «1^s i R'Sel^l Strasburger (1875) Wlfwm 

l g^Sffe £#N5jff5Fi <?FtW «£W (^ <7115 CtftCTlOTTO, ^fiT f^sf 

^ftOT ^TTl^t CSlW WfOT) 2 1600 *l4*« I C^lwIcetN 

^Ttqt^s 3.5 C«fW 30.0 'Sflt^T ^ £ft?Sf 0.2 C$lE3> 2.0 ^1^1 ^ «ftWI (l ^!^*i 

= 1/1000ftft) i wiwicstiwo ^rr wsIPm c 5 ^ (*n 

¥sH ^ofTO w TO to 'SJt'GTlt I C 5 tm <R, J?m Si^#, -mstt ^ ^®Jtft 

tt*\$s onwtcsrm ^ ^wfer *jm im \ 4 c^iwiosmw 

(Physical basis of heredity) 'STNJtf^o «p<il ^ i 

b) fclHtfl (DNA) 

Wtelw £f*JH ^fT f\b«lf$|«l§Ml (Deoxyribo Nucleic 

Acid) I 4fi> ^ ’lPlftvSfo's‘B!$Ws<1 «1^T I ^3r 'oMifto 



A 

T 


C 

G 


TRT-AB®, 5»>r-io^ G#r 






























































































<£ms c^r^r^m (qWr, ■pf^r,^Wif^r 

'Q sJl^fsR) «(tsK <MG*PiJ 3ltW l ^ l'©*')fi> ‘R^I^'Q^i^’ <10=11 DNA 

ctf’lc^lc'srlc^ ^tf *to i *)lR^i R'sel^l Watson <4R\ ^\G?i«t R'sel^l Crick 1953 ’ 3 TTC 5 T 2W 
DNA ^*3? 1 ®m C#raf (Double helix) 4\ f^-^# ^fat CRT i£R? 4 <pIg«r 'StR 

(7TftR*T <3?RFR *IR l HteuJIOSM C^M f^f^T ^ »|l$141>il'H I tflfisfRT (A) 

*ri ^nfar (g) c^r^rf^f^r^ nftdsiPH (c) «*rc* sMrt (t) i 

4R# <5t^R (A) «RJ ^llillfal (T)-<5^ RC«i ^toalcetl tol ^ (A=T) 

Rttw ^ <4R# ^T3R ^snfrr (G), »j|^d5lPlt*M (C) *TIW f^fi> ^0I}IC«H RS 

14c*J *Jj$ (G-C) 4IG4 1 I 'SfsfK RR*T *l44l <5 <p 05 f*l^f?H i*R? ’ft^fsrfwi^ '5^ i U $lt^> l 

J j'©*ll^ '©iMjfi>H 9 tf4'^ts < P 14 s *<§ i£R> "^Sf *T?T l GStPlCSR £|R>n> ^[44 34 A 

(Angstrom) £Rfr 14144* ^ff ^'•Ig'R '5TC*iT lofi* 14'Slip'Si*l$vs 1 ^©?t° *ft^R©t 

^ ^ ($*R to) 3.4 A (1 A = 10- 10 I 

DNA-4R»|Pif4v5fa»'Si3|^v!s 'spj f4‘*l4)'©'»lG<i (Antiparallel) '©TR^TR <PW i '©iG*i<pi*l ^ilolwl 
to<T *rtt*RR75T,*t!to©tTR (Flat) 8rtR^ICT?r^W*1i^olW *R**IRWi'spfR 

dna ^3^ <iIrg*r toR w ^ (£RR *l?r *R ^1R *mg*jh> tor4f$'© ^ 

4CIR f»M)G<R %R> N 2 <R>T ^W**tR I 2t^© C^tW'G DNA ^©1?T ^£©t 1%^ ^1# 
(TFlCRT DNA *lfoRR© C*IMl4l4 *UI qfcV <*R? «*R Ml 4UI4> CSfWR^s ^R}fi|l3!«i 
«IW ^P© *HBT l 4fi* ^RtR ^RtR to|R* 4to?i «lf^© I DNA 

v5<K C#R^ TO W 20A I DNA G^lGi|lG®tlGV|<l 2f*fR ^’TRR 4RS ^Rtuto 

(Chemical basis of heredity) i DNA-^ 'itas ^1 *Ig4>j<i 2f^s *ftW 

^K<P, ^It ^1c<R bll^Ql^ 4»G<I >||Voltot CSlC^ ^©Ig^ 14G^ RtTT I 


«1®1’1'0 "^tW 

“pN: DNA- 4 ?T ’ s TC®®r 14 

^Golef^lil 154^4: lm (RRR ^©R, 2^ ^[G^iIg'iI 4 >a i > i, 40f^ 1.5 cm 

RJtiTR 7/8^ fllPBwi! (WT *II=T RRR) f|s^? % ^ %T, ^IfSf 

^t, ^!f5 411% '^©R RT5T l 



*m-. 

1. ^G^sG'lfl ®t«u 4ol& 1.5 cm RJtC’R ^f ©<5 Wt^ ^G<l l '*llw CSfffllW <p<il <pl^»i ^?T 






























































































f 

^ ^t*f Wtfa '5Jtt^ ®R«t ftfto < 4 ^ *llft tof 'Sflfto 1-1.5 cm 

^lc j 1<l 40 CSlE^ 50fi* t»1l*1 ^®T fcof?T <K4 f*fa> "5imNt£?T <fClJl <PC4 •TT'Q I ‘3' 9 jc 5 ll 

"jR’C.fl ft(.*l$, *|to 4J4*j4 TOl '*ItW I »4C.V»(.«1 ^ <p^jM «P^(.«PU I 

2. Sll'olw ^t a (l*1 I'O r l C<PW 20 C«tC^ 25 ijwlsl 4>C4 •TT'Q I Siftofi* $<P4l 

8 9 cm «Wt ^QTTt^ ^tt I 3,04 ^C'teC«1 R\Sfjip'3i5 |$\&1 

3. CSJt^t to I?4ml>]Wl4 ^ *ltF*f ♦WliftUhtelM ^ I 

4. '^•T 2 cm l>'S'®t 4>(.4 tot^ TTOBt G<PuJ 'Tf'Q I 

5. to>h "STOST (&U> ^Nt ^%T C?tW SWCH ^gf 3 cm 

to to to* ^*i* «A>iH'eiM ’lifto We <?m to* to ^iwr 

fftw 2 cm ?rfst ^c?m cuw m i «*mtc* wh ctiot wu *iw 

■^f ^c?m i5<p^'»ic4 ^rtM tor me i ^win $<P4l4 
(10/12fi>) 'srRNtw ^i^sr 'Q *?:'C?i* to ^ 1 wto A <*m? 
*®pr t R'5Q 5 'Q^to ^c<p<pR> 5^41 $,(.4 ^c<p<pf5 c^mm I 




to 12.03: tow ■STO5«T £®to RRsfl *ft*f 




























































S.'bo 


##55R 


6. (10/12 fi>) ^|C?R jj<psI<i RRRtFR ^t«T «TH 

%?I Rt^ I 4*lftR %T Wl$^ C RM W*!^ G I»)'S&'Q^5 

ft(.«i •flaws jf^Rt ^c<p<pT5 CG w^i C*RR 1 *ic*i RM£© ^(.<1 ^<1*1)5, ^i-gst 

rcsr ricr ^ R^t^Rf 4R? %r rer ^ ri«t ^rw RRfc® «^rt 
<uf\©ig»i rrcrrii 

7. 1 m '©Rc. < p ^ $<P^I 4? 5 fi> *|MlMl RR*tC?F& R>«TCR^ ^ ‘ 5 tT^*f 7-8 cm '5RRT 

cm to rh 1 

8. < ^ 5 l 9 lc^*o <p«ic»(5i RtER C^t*J RNt >jn> ^ *ftt*R <fu5l 

totftoRt'si 

9. ■flSfi* rr*i«i *5 ^rcsr ww f*ic?i i jfi> ifi> (l%$Rt c^rir taRi 
c’ttw) *ilfa«i ^srtetf 1 

10. I ^'»l(. < 5 <4<P<lR 4<pfi> R 4 SRR $<P<ll 4R? '©IR'R ^ *ft£*t Idle'S ^iic<pi I 

(jjf^fwra rrr toR <mR (&1 crrier 4R^ ™ rrr c^sr rr 1 

11 . rr^m %rr $rrit <sr? c*m » *r rrj rrr ^ %®R 

RR*tC?F& <p«i blue's CRSR •Tt v Q l -qlvtofv© v©|<itT>(.<P (R 5 ^ (RF^T RPQ I 

12. Sl^® f®.i£|R.i£rcv5 2|f% '5r*lf^ CRR C*RttR 4RRR ^ I <.<U*>J 20fi>R Rtf»t 
CRR C^RTR ^ »3$rR ^ffR ^s R5R 1 <Plosr$, ^ *ltP*lR ^ R«T *fc?F& R>«R ^ 
to m # *$ to to 1 cr^r <sfi> toR.^R wrjr tofi> robr 1 

13. R^^Rt R*CR to RatRR R^R Wf A, <Plcm, R^R? T i to^»h %f to*! C 

^ ^ G ^^ 8^51 ^ g©rr £®t% 1 # 

C’IHc^po ^fRRIc*i ^Ct^, ■*!?%! 

14. - 5JC®«#W 'SRI , «nf% ^[(.'©h <ik^<l l^vsw ^«T^?I% 

ijji, ^ to (^ \ 4 fw) to •rT'8 1 

I^<pil<p «TI^r £©RR tfl , *R DNA-4^ RC^eT, 2 fRl 
20/22^ c*m<! to ^to f^to ^ to^ c^«t 

4it^«i^?i ^rnRt (Rto c^r ^Rrt to i <srt»t ^RR wi«riPi* 































































'Q kTO 




sH«Pp|*1 (1920-1958) kkq C^M DNA i£T$TO C*PC?T vSfa ^t?Tfa ^k 

vgWf^WH ^ ^k C®Ht (P it kcSFR TOT DNA-^ «t^T 'SIlR^hl TOR 

OTPPT 'QTH^R (l928-4^lM) ^ 3#Pf (1916-2004) I <*TSRJ <f$ ij^SR 1962 

cro*r *SF*ti* *IH i 

^Nk*F»T 

i£i^ nw*ifi> dna-^ wf wa kk* ^ « «l>iliiR<p qpi* 

i£)TOT I 

(c) ^sit?m 4 (rna) 

rna tott uftwiR^GHk 

(Ribonucleic Acid) i ' 5 rfwf° x f RNA-tfo 
v lPlSis»'Ql5|^C'Js<l ^J3f «J!c<P I <£TC^> 

<# 4l$Ml* "Hkt, 

Wf5 ^ nftd3lt«rt c^r (4^?, 

^cJsiPm ism «iiflikw« 

*|R^® $&llPW) «JtW l RNA 'eltyllMd 

^nt ^*n®fR %ro rna 
*H's?it *mn k^ k*f*r^ 'oI^ipm 

WW) (CW- TMV, Tobacco Mosaic 
Virus) DNA i ^<k OT W 

DNA kw TO ^atCTO 

R&R>4> 4kfv5 %TO TO* RNA I 
CTO RNA-^ %TO TO 

<PM I 

(d) k*T (Gene) 

#cro to ifU to? ^Wi tof! ^t kkt% ftroront i<wew tot kR i to to**ir 

#CTO CsMOIIOStlW i CdTOlMrlCTO OT *TO kR TO*TO TO, TO* (TOR (Locus) Wf l 
TOrR'f'o iil4»n5 kf*ic*uj3 'sr-ij TOO* RPr$ Rr ^llw* i C4»lc*il c<plc*il wwi ^<plk^ Rr 
ya ftfa^TO TO*k SiTOt »1*)*M TO I ^ITOT CTOt extern TOI TO*k kR 4<!*lfTO 

-a 

o 



12.04: W3W-T4 









































































faiwt to i fsfar icm* wHt ces, 1W ssi'Sfai' fara<p i s$m 

&X& SlTOf faj«M* DNA fa®iS S*E® *ES l *>!tSl?r, DNA C*E*F EStW% 

*rm>w>« fro rna RfaSrstmcss «i$mIosevi ^m?r «*ra* c^ «i^iiw 

(7TTO CSllt^T Ms ^S I ^C<pfe<p C<plc«l'f1 CTO CSHf&^T 2fES ^ E$t$|l'Sffr<P 

MlUfllW ^ <?T*IH CE^ S*§ 4<R Osft<MttES m\ CStlfas RRlfaf 

^s ^ $* 1^5 *wr sits® ^s i snrosfe^ <res ^>r*u w# csnfifatM eee 

c^fNs i csnfifatcsi^; fafa*t ses siMsNsfap fafositpsis *tf%-£i<^ ^ ^t ce^ 

*lfa<H.*1s ^EE 1 ^ fRStfs® ^ #CSS taPl^SjhPi i c^twt #S3S 5 t^T CE3> «ili>*H *tw 

<4^ taf*lT>j’jc»ita mam E® i v®1^ ^«rf ■?n?i: 

DNA—► RNA —► CStffa —► £#1^11 

ftfaj #cs fros *R*ur m m\ to ai^far #cs sun wra e?p i 

Rlsm fares WE*E$E*I« DNA ^^Wld EP « CE*P ^ET STt^o *|W ^ 

« Er*ts si«»iwi e?f i 

<*w$ fro? fifar ef^ ekr? fcptfijw Isfa* yen e stem wt ■to© *es i 

CSSS: v5w>'®l Isstl?® foc*is «Wt RSFSR'lfi* ESt T faft S°*P*Hfi> ESt 11 

SET <4 »jfD <3 <pwi E?F (Tt), s>ET «i*fl S'QStS t<if*1^5)f5^ £|<PM ES i t-'ss sice**? 
T CS 5 SlSS* (dominant) ES 4S° T-iSS StCE^ t CS 5 ES (recessive) i SET C<PlMl 
etlw fsfCSS 2 |kr,s| SS, CSR«T ^©ET^ filers taPl^Sjfi* 2RsM SIS i CSSS: tt 

E 5 ^ Etft SS i 

CSSS CSfl^tS MW 1 1866 StCS STjS 1 ^ fas ESS'tW^T StW 'S -ql^xp^ CS 

(factor) SWlt %OH 4W^WH cffi *^R’ ^ *lf^ TO^ i CSf 9 ^ 

MW«1W S5!*f 9 lR>Ruk '®f 5 ^ ^«Tt ^ I 

sm-f^©m vSlvsws 'S^SWr^'TOJ < pI'«Ic<i 2W*f ’ITS, CS CSi^ C^ft^R 

csres5f'51^^fa?f *lfaffiT 'StWI vjflWH ^ 4W%«1H I 

we®*! ^<pf5 »1ST 'Q >i|<pf5 ^IcGl "S^ 9 tT^ fas ^fsis ^*ES ®Wf ’E^S ’fSTES'J ^Icol ^E5S 
i£TS? ^Icol ’E^S ’tStES^ «Wt *E^S <PW £N*1*1 I ^RJ 

cror ^istEst ^ev» i$ to, ewi fas s«ns«i w«rt <?r i cE^$^m ^e^s%s 
£ f^5, ^ 4 C*E^ %t fCS Q^\ C^H 9 tt^ «WT TO^ CSESt ^Ttt&t ^ (R^ i 
m$?m wiwi ^i(.i5i ^e^s f®t*i srs 5 s^s c^re^ 1% st ^sts ^rj ^ess 


*o)b 


































































































ffeas 12.05: CTCWtf 9 ffh s T 


?rmto 


strict 


Fi 


F 2 

(f^T '»T 5 t =T^T, 


TOfi> 2fW*R *ito ^at (3TO ft's? fFT <7Ht C’M OT iTO 

~m\ 'Q jurist pw ^ wi to t^r ^tn ^ «wr toj to ^ ^idJt i 

CTOTFRT «fl$ ^ « 8lt% ^8|3RFT 8tniw TO ^ i fatoTO? ^t 

8H% to fcnto cft*r stror *rto ffim faPt^jTOr TO*i<r ^TO^n tot?? to 

<?TO ^tf^Fa faf*f^I CTO tol ^eMC-M "SJIWT ■^ifa^'o faf*fCS5j^ ^Pt 'S Sflft ^R> TO 
^?T1 ^'8>||W WlW?T TO STOTO* ^ TOfc afcSM TO ^ST l 




DNA ^PH*! (DNA replication) 

81^81^ TOfi> DNA «f1 CTO 'allfcWfiS ■Fg'T DNA Wj (Faff ^t ^?C$tfw I DNA 
^PlPFa I 4 $ *Nte ^CU)IC«M TOT C®C8 to DNA ^3? 






























^8 




^ ^ I C<Pl«<l t^s?T 

CSIW A-3RT *TIW 
T , T *1IW A, C-«W G iW 
G-^ C 'oft ’if^jW 

(Complementary) r l v $*i tafs <PGS i 

DNA 3^ Tjfij ^Wis fo'as 3T^fi> *RI'®»1 ^31 
SMI ^TlTr, mX 3)<pf5 3 ,gs 

<#<$< dna ^srjsf js i ^rcw <p^r 

3)^? ^s«i Rgs 3)^ 

sw i 1956 •’llG'i Watson *0 Crick 

3i dna sO&m st 5 ^ 

^C?R| 

3|<p<p 

<p|®t ; ^©ls RI^I^Hgis "^5 C*lRi«i Res f^3Ri£| <pgs sIi^gis 

'sr*ii G£tf*ls s G* s i > RRgs fare's S'iGS'i i 

12.1.2 C5^ 

W»lh > I'®I*?Ig'® 1®3H3| t® 5 ? 3)^? i£f^ <us^ls RfavilRwh, ^R, WU, 3f^ 

'^*iPl( 1 ' v t 3^> •i'5*i ^jlcss ^R3 <pgs?. i sioRi's ^il^j-si^fM 'S sI'oj'spi^IR'jJs R&lssjs^ls 
•IMWlPl ^tw ^tCTlwpi'e *ftem w ^ $*im W 3$ f®3R3| i 

%3R<£) c6i^ R*Mfefe+ 3R> 4mira«> *N^ ^TT ^ R3R4 Rs®mt Rlflfc i 3| tfWsft 
R3Hi£| iSRRfc, Ri£R<<| C5R>? $\®j|R ^Tf5TQ SloPl^s 'oilG^ I R3 Ri£| G^>G ^P 5 ^ 
S>SlS sriJ 2pPi SlGSlSM t'SfR<P ^T?^t I ^5,1#0, ^«T, «Tt«Tf, fR'St $\sj|R \®ush 

Mw ^t *ncsr i ^*Riiwr Ri<pm w <tfm ^ wr 

^Sffw ^t?T %3PM ^*TIW (DNA profile) *1W<Jt»l«rtfM ^ <Sfc?F CTWlT W 

•l^ils t^3p[i£| »is>“1ls ^Tit^ <psl ^ I 31^ ’faRiG'O SfalCSJ *1»J[*ll CSlW shlsR<P filfosls 

t^3)^fi£] '©iHN <PCS Rg^© ^?T 3)^? 3|*istl^ (restriction enzyme) Rgs 

<3$ C^& $<F?It ^ I 3]<F R^ *N^ (^W4tfilWlwI3i4J 
































































(electrophoresis) ^ 9 1lwl©r C^°T) £<PMl?]77Tt volw« frr*jj 

'oiyilw Rfssj 'oil<plw 'olHM <p-sil ^?T i *mc*m J 


Cflf^e Wfite ^II^C>l!l3H ffc»«Ri!| C£tm TO TO ^-GT frOTRT ft*!* C*TC«I 

«ld>lMfe'eai1* *NfTO iflPlH ^TO<1 ft# ^t ^ ^ (TO* sft^s 

to »it-H^oii6H ft®r « vtfm ftf^s to ^®rt ^t tsi ^ *NS>n>M» 

1%i£17f(£) fts'®H' ftlfft? ^®Tf ^ i ^sftW ’IPhIms? C5^T fafoiil (Polymerase chain reaction) 
ftlPi^N (PCR) ’mfTO ^H'G ft<ffTO W*\ 7 T*]ft <imh "TO^ x l 7 Hl^ e l 


W i 


12.2 Wl'iWd ft*t f%*fw 

^ CSftWt 'OlcSl©!^ 


«l*Ul'U A »^J' 9 ftfl Sff^loo 2lt?l 
<f*lfTO15|»f ft^fot ^?f i ail-MCltf* 
M>lPII»rl»l TOjf 46ft ^t 23 CSftvSt I 43 
TOJ 22 C®tt\5t <|T 44ftW 'O|d>l08rl>l 
(Autosome) <*T^? 1 cetl^lw <?T^- 

W > lc»ilc'srN (Sex chromosome) ^«Tf ^ i 

«i()3loerl>l«tPlt 1 *1lfft^§ft, qft ^ <m 

«t^T ^aflft 4>1<lfWs ^$13*1 TO I ft»t 
ft*itTO TO* CTOt pfci PW 
<a*icTOtm ijft to (x) to «*$ (y) 
TO *lft1w i ft®t ft^TO TO ^tl ffTOt 
v tH 7 T'^^i 

•ilIki^ftllGii'is c<p|c<) ‘jft (. J i , 9| c^lwlosrh*. 
x c^lcTON wlfc xx, cwi 

ijft* TOJ X ^*t?lft Y CTOIOSttt 
XY I X TO Y ^5* s*TO* CTO- 


HI 

l IIV 

f( J )( X A ff 'll 

ii l( 

X X K !( 

<( n 

V >t 

f ciicac^<i A 


(7m whwI'sn 

(7m CTWTW^ 

)) 

)r 

l XX J 

XY 



ft*5 12.07: 22 CStTST 'Slt'Slt'SHV TO 


i c®fr®! ot 5| canoncsrm 


; <TO TO? - ’5R>5t, 

to y crorcstm x c4i«iwri«u ^rcra 

c^ft i M* TO* Irolftpr Rv»l®?*i , ^t 7 ? siftft 

TOffi GTOItTO* TO TOft TOT X CTOKTO TO i 'fiMjfhM*, ^<1 

w to** ^r?TO ^^ft to x ctorto ^ >£i^# 


■^sfr-'88, ^l<R*aH- st^-io'sr carter 













































































TO Y CTOtCSfl^ TO TO i flSjror X ^T 
Y TO^tft MWIMI fTO ft%TO 

to i ^mrot cro qro<T ^<1 toi?t x 
■ro^tft t^pja ^ro®t faRi's to TO tSto ftwr 
to toim« 9w i cro? trow cro®r 
to W\& to, ffiro 
x wTOt y cro# to^htoc^ Iro^ 
^>tw, TO fc*i?r firo to wtcro trot i #t x 
«wi3) i^t«t ftcw ^1?f, toc®t TO 

xx, «r<k *pto to TOJT i to #? y to^iD 
^<1 trow towt to, wcw ^ffe»nd> x 

TO* Y CSTOtCTO «*ltTO (aTOtCTO TO 

xy i tot ^pto to <jw i toto frot frotro, 

*■ ’ssrss^'*" 

X ^1<pI?I W?f "TO - 1 «IMjRc<P f*PsT X TO* 

y ^ *rora^ to t*n®r f^^tro ^fron cro to* i 




l£)<p<p ^|W 


^PTO CTO TO TO? ^PTO CTO TO, C 5 ^ f^TCTO TO> ‘'JTO^ 'sitWf 
ft*f?I TO, XY (CTO) TO* XX (CTO) i 


^9 TOtCf 

X 

Y 

X 



X 





^IW 


TO : *ltft, t^f% CTOT TO? ^«<l dTOt CTOlTO i 

cto?it ^ grrfttro f*i*t Irot^t £f%nt ^pp*TO <pw tot ^<pf5 t®r*t i 





































































12.3 tmilu* ^t ^Jtf^/'q^|'o|ii-q»>o| 


1^ walk's ftvScS-fr ^ PR* (fl»lwlc«t1c»i %^otIc'b i iJPR 

q^w* ^®T Plf-ftw# ^1^ (Sex-linked disorder) i Pl^$ Y «s»lt»ili«h C^ffr 

wHffai <hbb ?rc»&r ^s ^r, c^R^W pm-l^ra*® x c^lpilcetlpi 

ftteriJit'R *Rt i l i pibipr ^ x cjIctIotr «ltw, ph^j tswlft 

X C$lPHterlPl fitedS-H «lt<FPT« 'fl|lM4>fi> X «IRsR ^RFf Ml*1«l*H 

swn <im ^ i ^ x (jiuikwiuA ^ *nw ^ ^pr fotedJ-H «fw? *wmr ^ ^ 

^PT CTBRIt ^Rt?R wfew catPt ql$»hs ^t, ■qv»c'srl < si (carrier) fec*iw ^1W 
S*W I (PI 1*108? *l?f f^f 'qj>p!j\s|^ {«?•? S3,*i 9»M, 'olw il^P sc®i i) *^CT?T 

x 6*iwios?to 'm ^ Pite 

*llwR «|(W] fa®*«Wt *fmi 


(a) ^Vfr&l 

^ CTtPff <R fNc® *ltEI % 

Plfi> ^»hln sl^wci^ ^ A 1H®I l RS C55fl?r 
^T 'BjfflPR C5tPR ^ty[ C^tPi iR 

<nwi sR® ^R^itir caHta 

C5tPf ^1$ w»l«« ?R PHwc'5-si 

«itwi *rp 1& Pi’iw^Q ^ «nw, w 

PT «Tt®T ^iftsr ^Sf 9 tT*#T <?«(.'» *ifcS ^itl t£TSt 

i\m sto wcr i *rc*tfw 

^T «IRR 9»1«C*I «Tt*T cat^t 

•H*l *fN% < P<K.'o *HE?T *Tf I 

M*l1*l ?lt«|R®l'« 8|f^> 10 fPi 1 '8f*1C<P <J>HR 

5iR® rcv» of<it ^ftn i «w ^ ^*r *il31<iR 

OetPlsn 



fNr 12.09: *lt»T- 5 R^ ^fl-qvai f^I 
^spff W 5 (Ishihara) 

■51? C*tC^ C*TQ?It 'il^fiJ i 
liPPWMCT ^"If W TCSl^ (?I 
uf^B ^35 21 

OT«ttW 
Gftt 741 


^Q C^twt C^twt CW ^o (StPR ^J 4)Rl[)fd|-(^IUl^lHH PRW 
Rmw csic*fir ^f®*r t*wcsp& *i^> csit^t ^l®tlir $]Rb ■R.t.'o <ii« i iR *riprt 
l^fer cplcfa v»l®1w<i ^Qut cdn i 


























































*fcbr 


##5sR 



^(W 


: 12.10 to X' to X GsMWlC'SrR 

«WW ^ (XX 1 ) 1<W WF>t 

<M (x'y) Ito ^r, 

f%“R ^1^ ^IR i£)3<P*l: 

<mi (X'X'): OT (XX'): 

C^r (X'Y): RhelR* C^r (XY) = l: 1: 1: 1 





X' 

X 

X 1 

X'X' 

X'X 

Y 

X'Y 

XY 


^TTf ^iSPT 




*faR>o® (^) rr (x'y) f&aj 12 . 10 : c^-f%^s ^spj* (c*ph: 

■sit (xx) (*t) ^spjr rr (x'y) ^ ?rr <?i^iw ^im 

/ 1 i\ /w-\ 1 , , 1 / x ._ _ . , ,v *1'lift's '5U ^$T ’1lw5 ^TJTC?ra' 

(X'X 1 ) (’T)T^^t(xy) ^R^(xx') 

(*Q RR (xy) ih (x'x') 

<a*rra ^r, wp* ^qth? cm w 1 


(b) *<bhk*iPiiil 

S&RK7rf*kl C«Ttf^o m ^f*W?T <*RF W^ltWfRs <atl*R ^ I C?ltFt 

G®llR>o ^ ^ I Wf C3t^t CalPtl ^ C3R s>|t^51 

rs^ihwr csWttfr W'lff ^*t<flf^® «1 h« wur i *mHt 
<FtC*t 7000 f 5 ^ «lJHIt>lfvliJl <al*t ta WW=t TO «tf>||(H 2ftn C^lt 
WIGS i ^ '0|CI5!W!V|M RHlHiW f^Sr^m, W<K WR « , m \5«C^ 4 C*iT W 

csffi W| ^©H/T GJMW £R*t*l ^ i ^t^f-'5]M^- ! «tHtm vol^WH 

R Pi^»o 'sjt*lj Rg*j ^c®n 4 *wg*i*i (Sffat »i*®h 6t*ii C C T V Q?JM Wt*!^! 

G*U^ ^IRI I 

c®rrf%>o csfri^T Rw fcoR, a-csnRvBRM p-csiiRvSPm i ^michPwi ssr 

CRRw 44C4IW 4 ^ CgtlfifcR Hr ^ W?T ^twt, WT Sjfajff CRRw 

^?f i ^ mm RnTR wijRt wr ^ mm qjhiwfliiii (?Nt *mr, ^n®RFf (a) 
Ht>T (p) «1 jHIg^iR<jI i «ih<p| ^bhlG^iPiiil ^?r, a cHlRSPii 

t'sR^ Hr ?jig<p f^v^r ^ i mm c?rR ^HRit, "sr^ijsttw, fH 

« «II^M WW? ^llCTr C#r CFRt ^Rn H6t (p) ^HlWlPlfll ^?r, w 


>a 

o 

/y 





































































#W? 'Q R«qvs*i 




(p) CJllRvBpM CSflfij? ^*H*H ?Jt3>o ^ I Rfr ^jHlWpilllW ‘ff^TsT «W?ifelt’'8 m "3? I 

(£i q?prcr cm ^*omfk wzt c#r cm c«ic^q ^i^h, 

St? « «flPl«MI^CW Tme cm ?1? i 


ta? arifo? fc*i? f?«? <r^ 3 qjMicflfitiii* cm ^?, mHiwPmi cm$ 
?jMc»ift*ii Tri^nn si)Mc*ift*j! w«fW5i cm? t*P5[ ^»t? ?rt'g ?t ?*i^ c?c^ 

s|jH<.»ift*il f§R C*lC? ?1W i *bhlc»ift*il 'sn^ra? cm? f*t^ «IMC?t??T t®R ^©t? ?t?t m?T 
vot? "site?!? c?c^ c*tc? **I1g<p i ^ *j?w? 1*f i 3?t 3|ji 5 rtc 5 rf??l?r c<plc*il cm? •? i ^©c? 


?l^> Rc?c? ?*tw ?>c? i 


wrtw%r 

CWStt <3R<P TIT 




tsR 


R -► 


^■*4 f^P*^ 

«nwtpift?n 

C^Tu^Tfl <1^4 <H1 



oo 


R R 



5fTMTC5(f^n 
^nap?^ Prj 
(TOmrra 

4ft w) 


^£*4 <41^ f*P^[ 

J)j 3 J ^S\m v 5 | 5 t) 





(>WI<HI 573 
^TC*t3 uQ^ ^W) 



fpar 12.11; ?TCT <1^ ?TC?J? ^•'shc.lfl 
f®s3 suwwftflt 5p®l? ^ra 5WR?f wa ®rcn? ^ *m i 




































?*F«t: 

tortt?f??t? tore? ww ?tt?? cto f*nn? ^$r to ton siMt?f??t tot? 
^fi*® f*pn?t *t? sm ^tfi>? ?$ 4 inM csic*r otic* i 

ffi^lt: 

^ttot^ ??? *Rr *t? ?® »to £?? ?%? ^Hiwflmn fsfwit wf 
^? i caiM MteflH. 1 * ?*? ?t &?? <tos ^? ?t, ?n?? ®t ?ffc? wc? to ■*tfto fife* 
®rc®t??#?m wi ^ toto^r?omtoto wmttto?$to?^ 
srfi? <at? « <afi? , ¥ c t OT*tt to *hbt i *bMiwfli«i c?t% 30 ?to? c#t to tot? 
*wi«hi ?f? 4?? wut 4to? ^ ?? 1 

12.4 R^'oi ^ 

Mwuviii *jf^to «cwr #?t? ?t®t tofr®, tot? to at* cto to 2tt%- 
toif^ to to tot? 'tot ^t-stwifto ??t$ to *ra? to i to??? wi^cto « 
Hrr, < 3^t% ®t*tf??fto ®t«fk ^jft? ^nto ^jfa% c? tot? ?t %r, to cto? 
* p itor^r ?tfcf? 1 tot tow>i, tor #?wto? to»t <f^?itoiw4 Hwi^ c®?? cto? 

■'ito <?$ 1 ftolil^? <m Wto WrMlt*M (Xenophane) to? toto 8N? 
<pvs«q>’J[(.«il #?Ht (fossil) 'oilR'to <pw«i 1 fsP) Slto ^>«i*i C? ^t?tto? ®(t??? 

??, ®t*fte ®t^te i<ro ?®?t? ■gto ^Hc>i<a« «ik? 

lirH? Ff< *T®t%® to *tl*flto ^0#^r (Aristotle) 2l?H to? C? #?5tto? ffif®? 
#to to? to Gflft? #? to C2lf*t? #? Cto ^5 to CTt #?^C?t tot? < j?' 5 i|? 

cto ^«if% to to' ftot?? (?t ^(to%) ?twt to?to to ^<itto® to 
?®?t? tot to^ 1 ?t*mto tos? tol^ toBr to wit? sttot to sttot? 
tot? ?fc?to 5 tc? tot #?? cto %? %? TstfS? #?t?? ^*1% 1 to 1? to 

?to? toJ f^T5? -^Q?f? ?f^t?G ^$?t? I 

toto l<t'88|Pi<P ^5SU-^' 5 ttS «iyilw, 2tt? to5 ?t?*t^ c^lfi> ?^? (to? ?t? f?f?^?) ^sttt? ^? 
C?W ^ i£)^ ^S''® ?Jl?-Pt® f^®t 1 ^ ^S < ^® ^lJt?-f^ RR»<t fc j 

to? to to ^sf? tot ?tG?t? to*t ?%f^® to to? ®totf 2tt^® ?? 1 to ^ f^t^ 
<\\lm fw cto ftot?? fto? ton ?*ft? to ?tt? to ^5 ^#? ?m cto c?t?? 

?? 1 ^?to c?? cto ?^?t? <5t^%r ? 5 ^? ?f|s^to TStot? wfK ?^C5? ®rtf?®t? 

to 1 to ??t? ?^to ?tfto 2ttm ®rtf?®f? ?? to^p??ifto^#?ft???s?m 















































































































Wf <toBnu»ui #?'5f 9 to5?r ^R* ^c.?, i 

Ril? B’®i'eh*it 4 ?s <#?R-fRftoi? r? ri^^r? qfa'tt c? #? ^R>?r 
fWaR i RJt^R RR ‘Evolveri’ CTtW fRRFoR 4TO i ^?^Sf 4?? 

Pl^elRl P 9 HrI<i (Herbert Spencer) £f?R $G'©lPiS"R ?*?lfl> <u<i^l<i <pm*i i 4?> ' 3 TST?T 
?®Tf^©f, c? *ft?, «iR*n 4?* t>«™h 9 if^<i'®i He? <?RRf RRR^sRfRResjf 4 !?#? <r^^Hr 
4?° R1R sfWtH? ?! #£R? ^S? ?£&, R^vo*i ?! 'qfo<u1« ?! $(,'©lPivS-R ?w i 

«W f??®? R? RR? ^t? 5 lfo(.''S <i(.i> R!, ?f?^*t? ? y t?^ c f 'o|(.*i^ RR? f^s <ii3(.'® CR?f CRe^ I 

^ ^ r?, R«tfw« rrtot #? ^r Hro ^q $rr?r \ oifen>H 

f*H RlfR? t&?£?[?‘ *'©*i C?£R> >>iw He? R^l? Rlfac's ^F??R? R^J? ?|R <P3C'S ?>?!? 
RJRe 4 ! i <p!c«tr 4?? fo's’i ?! $G'»lf»ivS"lt*ni RSWt HfeR? 'qj|f*i<. e 'i<i RtW! 

crs?! ?? (4?# Rftn> Hr 4?*tft^ft? ?tw® Rte?, ^©?r cr^; HrH? Hr Hr ^©t? 

«ulp|*l ?Rf ??) i ^lfi£i-?HR (1989) 2R^ ^R!*jfR?> R?^t «i^»i)w, f??^oR Wf! sRRf C?eR> 
stWFJf HHHj 4RW? 4?* H>??T RRfRRfl stwlH? 'oulf»n lipwlwjfa* Rf??s©R i 

??! RR 5 , ^R??eR? *[n»o ?!W? R?tCR! Hr fR 4 !? ^sf? 4^fi> volH^I <P?il wil, (.<HI(,*i 
C^R %eR? C^R WlfRR WRM ?^ (Rf^Q ftRl? ?N! RMics, i C?*f ?^? Re? 
R??^t (.^IgiI SRrCTI? R?>R ?te?? R?ReR! Hr fR 4 !? ^5ft?t? CWf ^UtfRR <p^s Res'll <PC3 

*m, C?f^sfl?!R W^PTf I ^ol???^ 2fW!?RH r^M^R!? f? (R?!?R, ^ SRR! 

C«l!^ ^?? SfOT C^1!R! %R? OTM «ljlPlWi! ???JR ^S!?!RRT ?H?^R ^®R(R 

?R! ?K?, ?!C?? H?^oR i 


12.4.1 ^Hw« 'SllR^H 

#?R? tS??% ^I'sjIw ?C?%f C? t?H? ?^5?R ?^?!R Sf^s ^Tt^ I ^©C? 
#?R? OT 2RS? ?^H? *llHc® Wfofi, «fl C^!R! fw (R^ I 4 
t?®!%! C? (R^jM 4?RR: £f?s^o, ^rfwf?R #?^R 4?? R? 5 ? ?® 'Q «iijHj 

?ri?r5? r?!R? ?t? r^r r^cs? *nH? ?f?w R??t? r!^»ij ?to i H#?, 

R^O? ?lfR^a 4?R! W R?R 4?? 4^(.<Plfl #? ?R?lR ?*C? I 

^elw #? ^R%f, CR H'08 R»i**|\s «i^ih 4?RR: £ft? 260 C^lH ?^? 

?tlR^R 2fg? *lH?W to?, «Ul«lR«l, RRWlt® 4?® ?W, 

il^lceri 4?? ^1?R 'Sft-^lH® ’tJlR %f; RJlR %! Rf i «i^ 

^F,?!^©? Wf ?1^f®M ^5!?Rtuq!? ?^o 4?? ?®R!^5? Wf 'Q ^Hf?tfR ?Hf? 























































































##5sR 



cartel 


fi&r i2.i2: ^ w vmr ^Q<j^w<i i£Mt> ^stf&sr c^'STpf i 

smx i£it ctM t^s 'sijivii^wi ^ ffisf ^ ^1^5 fcviu ^ i 

•uhwBRoo iit aH^ afNn ^csr arow wr i «ijiw!twi dm 4<r fiiso* 
ftl*i'© ^sTrti Rv5la»'0caif5 ; T w$s i R'S&^ait^f ^5f Rosters 

af^a-^lici^ (replication) ’^Wt 'oi«R <ks li)^? 1 

iiR? ®?hw<i wr «i>i!*iR<i> t^r^r ^t «iM& \ 






































#rr Rs?flfa 'S R<iv©*i 


RlRRf <P?ll RR, C2flfi>R ^R? ftvSljp<P i£)p|\!s -uplift ^R> RR ftvSlip'QZSflfijR I ^ PlSIip'OtSflfijR 
CRCR^^fijRR C2|lci3l'»l^<ih 4R? ^©t CRR* RR '©l$<ih i '©fcsh 4RR four*! 

R*CR, Rf #R 4R° 'srcvtofi RtlR# ^5R*Rf i 

<4R*tR v5vs<) rr <ul<p(.i3fiii)l <4R? ^fiRQ RtR RR C£ftd>tfl5flRt i <ul<pci3R?ik faSljiHik 
^ £^R>3, '©ftt (iicioc.^ ^HfR (R>R RRt RR i RtR C£||L)IC'srl<j|cn^ CRCR (RRt C^t«T 
ft$&RlR I #RffRR RCRt CsMMlf*H, WT 4R*to CRRR RRJ R?»|R 

R3JR 3,c®il, (.'©>((*) RtRJ R°t3ftRR i&*T5fl'© (by product) Rvim v ©ife|C8?*i ^R> ^c® ^ RRR i 

®rr rri® #rdir r*rjt c*fc© rr*r i %r wn fit cRt^ <i^<m^1 

#R I ilRRR 4<pftc<p T§1%R 'Q 2ft%—<afi> RtRtR #£RR «|R><u 1« Rt R<1V©*1^RCRt I 

^l<u.*is ^§vgR ^©Rt sW?if»i<p fRR®blR ^SftRQ R^lRJ RJtRJt ^5ft^ ®£R %*fcR 
RJtRjtf^ 4RR RR% l4S6|ft<>®lM R^lfa? SiRcfcRtRj I 1RRS®R Rf®RTR RRRENtR Rift RT, 

^sprrj Rtfi>R RHt-smra rd> ~m ftoR, 12.12 to w 4R§t rtrrt wf 
rw 

12.4.2 vb|«fc$*HlH ^T VbHvB^W* 

Ht^t Rffc flwfit RlRR vbR^H It^R WT RRSf ton?R ^%RfcR ^r# fc?tfw 
fi>*®lRlRlR <pw*i 1 R'sal^l 'RefJT vuhv5^«i (Charles Robert Darwin, 1809-1882) 
^RJtC$R 4|I*I«R 'RRCR ^HRRR <J5£<^ I gf*tRs R^lRtRCR ^5Rto RMRJtFtlR fM^®? 

Rltawiw t^fR ^ wi? ^§r 4R* snffifWR toRRR fcPHSr crcr Rm»fR 

RR 4Rv R*^fh® WlJR Folic's 1837 tsT^tW ^«TJtC® £F©flR^©CRR RtR 20 RRR RR 1859 
l3|^Sk-n ‘g|I^F©<p IR^RRR RRt SfWtf^R ^vgR’ (Origin of Species by Means of Natural 
Selection) RtR t£)<pfo R^CR ^R R^®RRf& 2Rt*t RRRI 'Scafr 5< lT, ^5R^RR '©'gli> R<5'®*1 
RtR 2Rto ^3 1%fR iRRtoR ^TltoR^ RRI 4 ^RJtRR ^RtRRlR ^iRRt 

^sf'^R CRCRfl CR feR fRRsR CR £t^5^ Rt5 ^©t RRR CRCR^ fwt^Rt WRC^R I 

vBR^RR RR5RJ %, ^R fRRstRR RJRR %RR *tfT*© R^ ^R^lfRR 5 ^Rj-2Rn?R 
F»Fq(.'® 2|%RR (mechanism) RRRt 2ff^f RRf Rt, fRRstRR RR^fR iRRR RflRjt RR^5 

RRCRI i^R iRRtoR RJRR toiR 2|lfFs4 Pl^lMW toR TO ^5R RRRRfR^ 
2iff^ fwf^t, 'oihwpvjj 'QRfcRR (Alfred Russel Wallace, 1823-1913), ^R 5 ^ RRCR 
fR 5 ^ Rt^RStR 2i e lRR RRRI ^©CR Rfoq ^R)^lPl<P R^RW ^R C8CR ^SR^CRR 

gRtoi 


^pfr-vw, ^Rf^sK- st*r->o?r cstR 
































































































##5Sft 

(a) *F 5 to TO* TOl^fa: TO^tw TO, TOto TO TOl^** TOl^ #W TOSfF® 

M 5 ^ i (£RT TO Wt0to TO? TOtW to #W ^?«lJt tfa TO I frttTOTO^t: TO0 

^ifror to (To 5 tost srm 730,0000 %? ^rm 1 730,000 %r To 5 730,000 ^ifrot 

TOTO ^pJJ ^Q^It >|18<| I TOfo ■ft ^|Jf5R TO gjstll ^O© SfRl 3 C<P0 %5f “TO5 I v»|<i\S<§.C*10 

■to, to> crotTOTOJ^s^^rTO <^t 5 «nrof 750 Rifes to to 5 c^tf& 

TOJ^TOi 

(b) TOi « TOPTO: TOTO %ItTO » #W TOPTO TO? TOjTOs©i 

(c) TOstfTO WS ?T?TO: #W Wtftto « TOto TO 1 * 0 m TO? TOi « 

toptoTO^© TOra#ro to gitoiffiw to to 1 

4 TOW *R«HTO ‘qPeOW ^SRJ *R«H*r TO TO^T I TO TO^T CT #TO 

f©*(fi> < tTO ?r?TO <POO© TO1 <?ftM " 5 TO: 

(i) '©TOseMfao* (interspecific struggle): vSTOoTO^t TOt '^TTTT TO§ ^ 0 TO®t 

to, 'aMjfitt* to tow to 1 wm, ^ to ^ to ijd>iM»$ to- ^to to 5 *© 

cl'stR<p oTOcH^ RR>*( sistiftso ' 3 it*p TOi-TO ^ 5 <rofi> ft§|>o #wr?TO v st& 1 

(ii) ^^SSletlRxp ^TOi (intraspecific struggle): TO?t sMl^o fafosi ^PPUW 
, TOl TO? TO*TO ^<P^, OO^O "TOTOl 4 CIO ^ll^v^Ut C*tE?T TOt PicstCIO 

TO TOTO Slfrolf^st ^TO; fcTOTO 0TO TO TO OT TO0 %*t ^ e tTO# 8H% 
^r?^ <an? cto toj to? topto ^tto toto tot toTO tow ■srcTO TRstm 

^[ <PCO I TO®T £ft%’Jc«ll *j 4 *l 31^010 £|F©^» <PCO SttTOW <PCO I <PC ®1 ij 4 ®l 2 tt%^t^ft 

1 %i 0 W TOTO TOt TO 1 

(iii) ’’iGicoHo TO*! (struggle with environment): TOT, TO, TO-^^T, 

TOro, ijtom, ^to>- tow gtf^pr <ito*t #w TOtfTO #wro 
TO'© 1 ^[TOv ^ 1 <u.<p W '©iP «'9 TO?I ?tTO '®f 5 1 J Stf^fTO© sri^pr 

-wm 'to^© ^ 1 <?i sft%TOf '*& *itopt to «ft^© to, wt to to 

^m fro® To TO 1 ^TOTO^i TO TO CT TO? TO TO0W (Mm TO 
'Q ^TOTO©^ TO 0^® TO <?tC 51 


* 

o 

*Y 


(d) 8tTO*t ^t TOcto: TOTO^T: TOf^T W^W TO, < jf«t%© ^0 TO^ TOTOI 
TO 5 *! *151(.*1<1 TO *it I ^F© TOI^ 4CIO ' 5 TC i IJ *Tt lo 5 ^ ’ft^iN 5 ! ^llco» I ^1o •jpo '5^*JJ C 5 ! 
























































































C^NT ^It?T, v ©lc^ 2|<M c t (variety) Rt “'’tfpfs (mutation) <K.®11 v oi^ e i 2i<p?i c f '©iP®(,'9*i 
SMI ©f)wKTO ii)<pn> ©fHc<P WJ <PW I 

(e) stiffs R<|b«i: \bHvB$H v©Sp <£|$ TOra <Rf*t i ‘^^<=1 (<iT 

^fowl'SHvm) sfwt '©ww* Re®t stftoffi'o'R c#t ceM 

<PW, 2|&ill(.<P 2H^s<p R-q|l >1 <U.«1 l’ «l^«1 ' 3 T s rfw ^l(.<l*ll ^N! R^lf&vs 

'5«i r il^ s i < P'!9lw c<iPt c<fci> ^ll(.<p <£R? vo|\sj|^» 5,1 w TOft''©!* <pw i 
sif^pt stwt^TO TO «TM TO ^ i wf to to 

\3|«qsj^S p I 

'bi^wij wrtw ^i^iw ’itom ct *ih «nto to to, i ro “(bit’ll” 
^ur to» w ' 3 r^5f to p, ctmj •itoet wf to to 

$itroi 

(f) g|®flR><l c*pr 2tr% « ^fto?r TOJ 5jRq|ert«» s^\ OT«tT m, 

TO?T R«1tH TO <£R? TO^T ^t®R TO l ^tlW 5 ^ £|# <£R? 

to tot^R "siito fto to «£w ^im ^=ihi*j «Pr to <R'*itoR to i 
^tfaro ^psr toj stwt^pt tot i ^ to*rito toj ^-rr to?t 

st^cf to*, *tor to* R^im to i £iTO to 

Raft'S ^TO 2t^% £|# 'G Sltos Rp Stwtf^ ’jfifr *>£* I 

^©TO TO’lf'aRl, C^lw^t £R° GSjftftoffi *T^§*T SfSflto toR TO’lf'oRul 

TOfFR <£R° f^©=T vs£p Bloc's TOR, RrH> ^ ^TOf Rp sNfcxi TO© TOT: 



fog i2.i3: ^fi> #r?t 'srcnr saftotoa gstor 1 trs? tor to *tM ^to 

toR ^csr ♦nRoi?r c#t cro <rc®^ ««pr ^itr tow ~m t^nro 

£i?? ^niifsr 1 










































































































(a) "^T 3,C<J (isolation) ^rf'STTfa' ^0=1 

(b) (hybridization) Wi 

(c) ^Ts^3t?pr aetifec® <?m R'oierw^i w *ii>hh»w c $iot (astcsrfcsffa *r*bt 

(Polyploidy) Wf I «£RT Wf *lR>Ml«rt ^6w «*R* Srtftw R4ibWH 

'i'j'l Sletllwi »|R> 3,C<11 

SMIL'S fi>c^ R-q'stin 

R^wn 'srfstrcsr sfwrf^t <?r*lT *ii?r alwlffc ^ic*rt *titf ^ i 

tow *ftwi»iwii w^rt *n?r i <m <?iw *mm *m w erofefli* to 
^st w c^f»r, ct R^voom wto w wf»t f*H tto <muo *ttw i ct oito*!, 
'S ©f«iRR)<i ^hncss RWci w w wf*t *IM *ffaw, c*$ £i®rif'sfi> 

sIPFWi fWw* t«f m slftilltt CTO (adaptation) 

i 

R^ ct ^ stff^ c^tw ^rc&, ^©r to i ’ftTO e tmtw fro^r ^tot *ito 

ws i «flfl»« iWwu ^o^om sim \ 1roto?r wnwt Srosto ew*t ^ *tf*s 

iwr *nror 'mfa i #wk ^pto ^iiviicm ~$m, Itovohm* ^t 

^ot; '5IW *tv5W i 




3. Ctflwlwtow cto fs1% ^®!T TO CTO? 

4. «l(jBlWrl>l ft? 

5 . «uN«fli«i #1 ^m? 


*o*b 































































'Q R<|vs»i 





gJKIHlyi* $$ 

1. DNA 3)»lM ^ f&OIW »|I*JMJ W l 


1. $$4lf»H «sW5T ^T? 

fig (£)^r 4 < ^fir 4 *t 4 

«t. f®R ^r. (?Tt^m 

2. ^ i*H «4-tfo «(tt^— 

i. ul^Mler "TCfclt 

ii. 'oiterc <mg<pi> 

iii. C^f 

to? 

i *f. i 'Q ii 

’t. ii 'Q iii ^T. i, ii 'Q iii 



*Wn>51 f&wm 'qlwk^p 3 « 4 «t£8fa$^*ft'Q 



3. X ttflcwlosrlc^ t «ttW? 

46fi> < 44fi> 

«t. 23f& 22^ 



























##ssR 

4. fc^Hl4U A^BCs R WRpfRPRtW C^ICWlCStlW ^t^? 

<F. X XY X XX 

*t. Y XX Y XY 


^sR%r^ 

1. Pill'S (St^^T ^fW I ^oR 4>1Jh*®H *«IU? I ^5 <PUlfi> CHOC'S ^4^ ^RR Wot 

(SR? C^|T> <P«ull»* IpT, *ttt?R "4RR W'T'Q tffWo >||MR Wot I ^R2}f% ^oR ^^Re 
«sRfi> pantos (R ^sR ^R t5*R '§fa c t i «||caR ^tWt c*t «rht'o 

*ltcsr Ph R^Rc*t ^oR ^R c<p|cii ^Pm c^ i 

wMP>R>ul ? 

< ^Pr*R ¥P #f f4fR? 

«t. pRlCo* ^otWR CTO <SR*f ■“llfltw ’tfcRo Pjs|voM <Fl<H RJt^Ct I 
r fwfc^- ^'Q'?rfst 'oic<Hl®^p c<p*i? ■^ 3 r RcsR e t ^r i 

2. d>PlR>WR (SRsfi> bJlCHCfl (RWS C<t*T <R g1%?R (SRsfi> *RBt C*IRt R^IC*U 

a i«il ^tw? i ot (*r>^ ^QTlt w^Q Rf«*t Rwlw^ 'oil4»l<i, ^?, f«*t i *R«F®t 

TO (SR*f*R OT CW*t, W ’tRcW't R^|C«R CW? «^R Rsf I (fl 5RtC^ ^tWo 

^R ^5tRf R^t « qftaillM RMR*' *tR*ft C5R l 

c^rRR ^t? 

< «il««lert w® #t ^IR? 

«t. MlCWH <R*!T £f#’JC5rl? Rjn«ln ^R«t RTtRjt ^R i 

r. $*[Hrr awr ’tRcw'R sitter f^R *tRcw*f cw? (FPQTrt^ 

RcSR't <p*i i 













































igaim 'stsofer 





ws isw #^st >mR>% I ^IWt, ^sfT, 

"510, *ftft CWf #^T C^R '©T^> (?f W&, 

^l?r aftsta's if #w?r ^Roi ' 3 T s rt^r 1 Rfosq *t*rte?r 

’I'lw’f c*r?r, ct^tT , ®i<i < I]^ <3<p$, ^iRc^t/t <i j i<il' 3 i < pl51 'srj ^l(.<^ ^Rg*i al'oR c^pc^ i 
#^5t*to© ’##t^ 5 «T f%S!^T ^lueth f^T, CT^(. s llc<P %?T ^k<1<l '»|Ro(.'9*1 

^it <p* v i , ii <p^i *rf 1 



























^b-o 


tD 


wi?r *rof: 


ll^vott) ^jHlt <P^(.VO *ft?R' I 


^vscsra - 



^ va||isgJ1»p^ f^Cg|^ e t *j|3<q i 


^fpfl^84|eT 'Q ^Injath ?Jt*lJt <p*(.\© *tt??l 

ll^vg'SC'S) '*jfe<l gf^f^ 'Q $*|Mc«fl v $ e 1*'ll ^POC.'O *11^1 I 

^fw ClOaCI*! "5^*® lt t^ ^®PTf <P<10S *tt^ I 

'*1% fa^Tlfe^ s tf?T s tt ^Jt^ljT ^c's *lh<i i 

^hjf“l<p«i tipi's sMtvs ■*# f*tolfocv»<i spsfa ?jNJt <mg^> *tt?? i 

<]|^vscTjq^ I^Slf^favst ^1^1 ^htafbwws 'SJflJtTH 1><KM> *11^ I 

*fec.* t t<r n oI<mNj 3*^1^ RRjsi @f)ci3 ’ 5 IC*0' PHfipsil 'Q ^5rhoof^5?i^5p5t ^jNjt ^c's 
1 

*tfsm *raw e r *mf% #iit i 

«t<RT5tf WlTf <#W*t ^?<m‘t<l fasH“t ^^0 *I1?K l 

i£R# ftiif&vo 4 5 1l<p|<l ^*ttW, *ltW, Rc<j|sr<p i£|^ C#o *lRc<K/fa 
^PP|^ f^f?T^^s *tt?Ri 

i£R>f^ Rfl^S ^*11 ill ‘jR'O "^STIH ^fa*t f^®fa *1131 I 

ll^\sc«l lt l%^ £fal^, ^limlcil SllKBiil 3>3W> ^ I 

*if^c*i?r wu ?rat?r ?R*$5um ^*n*fiPRr wh ^*t®rf*r toot *tm<r ^ 
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13.1 (Ecosystem) 

to, ws « c#» w«rr- ?ito^> to^ ^initm tow*t i to to*Mw 
stvaepfc (^s vskn^ Slwil'sto % ,p tn ? ft 5 T ^W ^m to»T 'oiFato'® ^W <£m? toft 
tow ^t to towwt tot to <w to *jfft $toto ^rmm ws toww$ ftow 
CPf?T I ^ WW* to*T T5$-«iS|&v& to° Tflft WW* *flft TRto "^to ■>il(.«ll<P'>l?I5f^ c f 

eifam $*m tott toftfegfr (*tot) ft®fto w ^rftoR wm wi ^ ^ 
slftt ftftm <3wt to'Stto®?!' ^j <iv®$^ ^srf^wm 8lc,«l'8r«i, ^©m to# ^s w*t 

^ ^)lc«ll«P'»l5Igt^ c t iStUmf WW> I Tf^JSpf^gf ^ lj| Sq-S1C*i < fl vSlvsi'R 'Sf# ^t *flft WW* f%^ 

«ito «m tort tow w <pw i ^to»t# 2tr%rt ww $tom ftto w*t <mw to i 
ftto ^m stt%t ^r wms stttom to& tow to^ 

^wi to*r sfr% to toft toww$ to m \ w^s\ to ^rm stto cto 
mqjw ^imm tor Tim i <ift totwm ^w ^ntoftoym to 

^sftto i <£pstw sfifto ’itorcto «mtou stifto to# wn «nw* i 

sftfto <towc*t to* siftt <# # «mw?r tom mw ws *mufa w <m i *i% w?r 
<^<) ^iiiM-tom to, ^®tw tot to f^tomt, <4 *mw?r f^tomm to, 

<3®% toto CHICHI WP# ~sm. (Ecosystem) i ^3toR to?® 

ctomt 4 <m>w wmtm, w*itw ws, tott ^bt *ttwm wu 

$to R'oo^t £ft% tow^w ^iftowt tow (wwm wm ^ww 
<£pw %*nmpRr w torn i ^ i *nfm^§m 

iatmmto^^’imtw? to tow to, to 'q sfwm^n 

13.1.1 ^I'^'oww ^Hlnh'n^. 

■to ^pemm, towwm wb »tto *£m? c#® tow 1 *! fto^; wiwi ^*ftw^ <ii^v©«i ?tc® to i 
(fi^ F»»ilo gfsjm ^imipm sic'©j < pf5c'© ^ww ^imm ^siw^ j mw?' cto cto ^tom 
%tomtof *wiMM Mrsot i 

(a) ^5 ^llh (Nonliving matters) 

towwm wb ^tow? ®t»d ^ppto toft <pm, i ^iw ^mr wmm 

w*t %9ffpff5f\Q Ji<i«q^i^ i ^m®r wb ^hhw ^imm ^tom <£m? 


^ft-'S'js, #^5pr- Js^-io^r ca1«t 


















































































^ irm i 

(i) 'oilers (inorganic matters): ’lift, 'S »ilf!5(.'© 'ai^pv^s •^pj'sr *t*tt$f ^Pifk C*PR 

■'Wf c<plwl c^t^ 5 'oilwR, ^ v5vs(.<i5i ^iRiwi H®r, 

^itSR I CTO, *JMPU||>I, *M*m, C%, «lfa|WM, Wl^-'i|^|l^vb 

^©Jtf*h 

(ii) £®?<j (Organic matters): 'Sl'31 ^1 ’PtPtf ^©cir CSlCT 5 

cro ws ^5 ^i^scsr ctw i «ntp»iT ft^rm to 

i f^nro §*hto?t w to, «<rc* £tt% cro, l^j, *r*r 

^©jlft i &st^ vSlvscns ^rj c^f*i <3]R5^?r i ^ ^ptto <3f*iTOr teR' ^ f^o ^?n ^ 
£Tt%Q RfcviMs^ 'S0 C#f TO i 

(b) C'»|'fi ^llh (Physical components) 

*tf^rc*r Jj<iwit4n ^ps tor <s if^ir c f, m 

^ «$fer®t (5jif^ *nfar fe) ^ ^ 

hmmw 4?r ^*fRR to «to& ^ cror wjto to^qttt « 

VWlfl >ro$ to CTOt <H^«M C#5 I 

(c) ^)5«t $Hlnh (Living components) 

$k*«i <n*$\©ttw %*n*fi=r i 4?n^ tor tosr ^tto ♦ifswcr tot i 

*lfTO*R #^Sf 2f**PF© Sffl*- ^‘ ? flW ) *ttW « Rcill'Sr<l> i 

(i) (producer): ^I^S? ^fc?rfC3R ^*tf*sll'©c'© ‘ilTO (?fC^ <p|4*i Wf|-W$[T^5 
«W ^fl> C«tW <#T TO TOlTOISPJ't 2t%nm TOR 2TO *IRJ 

C*trot) ftaf% TO i 4 ^TO $*W© %TO fcfof TOt To I ^ TOlTOISPtf 

^C^ ^Rs>TOR ^IPR fitt^RT, ^ttW ^C®lt ^T^S? v5ftstg>«i I ^ItW Slwjc«ll<.<P ^iRJ 
■^fln ^®lt ^ ^C'»l'^1 (Autotroph) i ^1^*1 ^shl PiC'sr^ ^HN Picer^R <p^c v ® ^ItC^, ^SRJ 

cron #c^ ^ wu fro ^ i 

(ii) ^lw (Consumer): cult'll slt^ ^lQc<ic*1^ 'SrS c?tW ^c'© ‘ ! 1tC^ 

i , TOJ^ 'SRI StW ^t TOT^TO' v5fsci« i ^ 4TO ^ ^ 

<1^®!# i C*PR 2tT% ^RP# <TO> «W 'TO, '©lci«c<P ^®TT ^«tC®t# 2lt% 
(herbivorous) i RPl Si^Pl <29f®ta ! *ltW i ^1 '^f^t, ’tf, R'©j|Pt 

8Wr <21% i 


o*b 














































































(?PtR Sf# S|#ffi? ^ %TO Sf^t 'TO' valum R®Tf ^ <#*f *ltW Rf R'oR <2% 

•«nw i 4 <?t «£w s m^ to# si# i Rjt®, ftm, rn t^J# <21% *itw i 

C<M<l St# C*fM ,? ftWW3' OTO <lct> 'sRI'S ^rts?tt# St# (carnivorous) i <4 (.13 R®tT ^Tf?T 

(21% rt ctot cror cto TOfe *nw i *iw, ^r, <im t^#i i£it (21% *itw i 4 Rsfi> 

%*tR (21%' , *ltW #^s S|#?r (.&(.-$! St#^ "Sfiv^T ^T 'siN'smI C*to» (Rfi*f ^t^r <K3 i CT^T: 
R^R 5 , x t^*T, %H, 3 .lwi«il R'SilRt i *Tf5f GffllTf TO<*$, 'i>il<i'sf r (l' 5 <P RT *JKS^ (scavenger) i 
rto 4Rt Rt 'fliMiafHi c*ter to i ^csp*it, RTOt rtot <ti*s^>«9 

iTO s# CPNT RtR, RtRt 4R*lt tosf *TOR RtW tow ^%t TO i CW: «£Wt 

^ e 1c'»l^1 'RtvR# (omnivorous) i 



% 13 . 01 : rp^tori (^ »aii^icj) 


(iii) Rwlet"? (Decomposer): RJt^cS%t, ^l<P t^ilRf #R Rt W3#R,^§I%R 4R° 

stt% W Wf 4R* fsm CTO* TOR' RtRJ sm TO (W %TO i*P!R R^tt fiuilfafc 
to Rtfs rt *n% to to rir i to toit ^ to rc^ ^trir *imj 

$<» tow St^t R>Rt w^5TI Xslt 4t R®tf ^ Rt *1%^R> I 















































































*br8 


##53H 


13.2 *|£WI ^I^vstsj (Ecosystem of a pond) 

*w^fc»fir ^it w w^u >mu>« r $m \ 

'ifa 'Q ws ^ppR* 'oicnHw <rM *rln i ws ^it 

f^s* sm^ fcSK ^ «lt®K <W< <#f, 3j4iwl<t», ^T V5l^-«ran^v5, «!%®R, ^Ml>|^|V|, 

wrw ^sjitwi ™fcvii'w, sm *itw, * 5 ^ 

*ttW *ltW ^ W5T I 



^’TtW 




i'ST "VaGM ^rtw 
- O^^T) 


*?r *im 


vsTT "W.?W *Th<p 


etvto ^IWR 

OstDsr 'a c#t) 




16ar 13.02: 

(a) ^. v iln < P: ^.*ftW ^.cc^. - > ik s nl < p^°'£$R 4 R>(ft Rfasi sR^R fc*RM 'Q ^T 9 l'©l*i ’lift*! 'Slvsi i 
’fife «W? #RW?T tin l^iSH WT i ^frgftSRsfrT Rt HJtSRs^T RfSt ^nsr 
£“RM 'S 'oi«ijl r u 6r«i'sr 'Sl'S'i ^ilc s il < p^°^»R c f £t%ITR RtRJ fc©f?T ^*w i 'sl^ i£k.i*i <u,®i i 


•^oiSa 
































































#w? ’ttot w 

(b) 2W? *vaMm *TW 'ah^h **£07 C?tTO, TOW "i^^liS, 'oif'®'*^ 2)1%, ^j$TT? < Pii r i 

'^ST'Q ^|vo«il TOS 2fTO ■''©MS *ltW I 'al^M 2ft%W? ^SUfSTO*? ?W I 4 ?fWt??T 

T?W??f TOtT 2P^s «P^(.vs TO? ■ = Tf, »mhGi ^TOtTO^ W®t ?*W (to TO^ 5 i 

(c) R^)«l ''own TOtTO C?lT> W?, W?®? TO®t, ?Jt® 2Ff% R^®k ?|W I TOT 

TO? gj^s ?*TO * ?T TO? ^1WW« TO? toW *1Hl*jfil «W ?*TO TO? ?T I TOT 

TOtto?? ^It^tj ftorw $i? c t? s wi 

(d) ’TO?? TOtTO CTO? TOW* C^fT> ?!?, f&?f® ^vsjlfn R'sk *®W? "llww Wf ?*W 
'©lens ^ot? ^ws TOW* ?W i CTOT, wl?lH f u»i>R» 2t^% ?T5 ?t?, W totf? ?CE^ ^T? 
*®??t?to TOW*i 

(e) toito: ^jw? *nto ^ ?ajw* « totoSRiii ^s#% tow TOT TO i TOW 
tow tot i tot *nto «wi ?r *nto ^ri? to? tog to to i tot #to ?r fo 

2fT%W? TOTO TOT 4?? TOW TOJ^U TOT i WT tS^TOTW*? ?J??I? %TOT% &5W 'G 
TOi?to TO" *j*m ?? i to? toito $to??*|wt to? <J3*w? $^tow* «if*t? 
#??T??l??*Wl 


13.3 ’*rt*0t a T^»T *tN’$e*l*[ (Food chain) 

$^tow* tow wwtwr ?t^swi? #? $*f[?r?*jwri? tog to? to? to? 

?1W i TOT TOT fcsf? ?T TOW 2ft% TO? ?TWT% 2ff%?T TOTO??*CTi TO® TOT CTO i 

TO? TO? ■*# $^TOW* C?W* ^ TO? to? TOW? TOW*W? ?WT TOlto TO, TO? (M 
TOto ‘W ?tW TOjtol ?T TOP^bTO ^ TO i 

^ftTO? tow TOTf TO "to? ?^5r TO TO^ ^.TOW* i TOW*f®? C? TO?? TO“iRc"ta CTO 
<lct> i ?n® if TOw*f®?w* tot ftww sjto to?, ^rt? ?m c?^ ?ji®w* f^tw tot i ?f? 

TO TO TO, TOffi ^TWTO? TO? TO'HlWt CTO ?® TO# ^TOT i ^atof ^Wt? 
CTO? if ^?M TO? TO#W* to TO? i CTOTO3T TOTjf^tTOlto to? TOT TO? CTO 
TO?: 

TOT -► ? 5 f®? -► ?Tf® -► ^T^T -► ^TOf 


^*ITO 8Wtow??TO f^t?p®w? ?tw ^ST?TO???tw toto®w??tw 









































































fife* tocto TOg^srer toto to» *nori cwr f*tro#% TOrf*tror, 

*!?[#% ^luPi^ ^©#% ^in)Pi<p«n i 

(a) Pl+ldtiffl «tNfe**l (Predator food chain): CT W TOTO TO^F TOIor 

toci>«i tof to* #w toctoi ficro *scro tototo tot* to* to, 

c*^* Pi<p«u<p *»it fifat*#ft TOjto®i i xg*tc* *to *luto«ifi> TO*fi> f*tTO#% 
*luto«i i 

(b) *IIHJto«l (Parasitic food chain): TO#ft fcfc* « slt% ^sifiTOTO CTO 

tocm CR* TO «||+|M*| CTOTOH* CTOF TOJSfTOTO*! CTO?lT (TOTO CTO TO# *l«^k 

^*f* 'oilw<p tocto •$*'©« *i*#ft TO TO** w 5 * ** i 4 cron TOjtoc«is sf** 

TO*t WTO ^5f fcfaf »H-'Q TOtf© TO* i PICTO to*# ^PP^K TOF, CTO*: 

*t^* -► ’spft -► 

^§C**J, *t**C*C5* TO CTOTOlft # 4 to' 'spit to C# TO CTO> <3# TO* 'It, 

tog TO ?to* topjcTO fa<plc“1 TOC'S? TOtt* i 

(c) *H*oPte®i (Saprophytic food chain): ^©w^. C*C^ *f* C^IC*I 

TOtoi*r tar^tfw *m*om 1w® to, to* (Pi^t to«iM> tot to fs#ft tot to*r i 

CTO*: 


^©Ft* -► -► CTOtfi 

TOt *tf*J, ^Nto*!^ ^spp^pf TO* 4 TOC** to* TOg^TO tol%*t *t 

TO©o*TO3>* WTOF* fc©f* TO* I TO#ft 'Q ^5#ft ^luto®! To *1*m ^pppjff TO*> I 

to* 4*tc* cron ^*ttw c*^ i ^ ^ro stro TOto* toto TOtofiro *ro **t* 

'st*y 1*1 < pl*'stl3) ^luPi^Pt 0 !^ 2fTO TO *t TO#!** *®w?i tot* t*'toi*!) s i i ^>*t* *t 3 ^©C3I* 

*Mto«i to*ttro ^er vBf&uui ^tc^iroccst** 4fe?n* TOto*ro tot* srf^fto i 


13.4 ^Iwh (Food web) 


^rfqTO* CTO3t C**t TO, *PgTO3[* *t*jf*tTO* TO^ *IW RFro ’TO* TO 5 ! C^© ’tM i 
^'©TO CTO TOTOf^ TOjf*tTOT >3 <pQi v © TO?t WtCTO 'HC^st ’1^ 5 T ftsft I * 

O 

*Y 




























































































| \q ©?«ier ’|Qc<iC‘ r l?' 'SRI <4^ ^n5*lT ^fW i 
Wfa'G ' J9 f^ 3.M i 





"srl^ 


<nw*rtf«r 


tSaj 13.03: ^l¥«iM 



fro?! C^HT ^Tl?l, t“HI®T ^[?|Ik<pi5*i i£R^ C^fB ^l^c<P *TRj i 

*TBiI Rww «ft*r <K3 C^lB i£R^ ^5 ^ I ^V5 ^'5||<ll'f) C^|B ^|^C<P *TI?T I 

^tw *nft <^|B ^ «<rc* ^s ^ c^tB wuwi o*tre *nor i 

’tfcfB RR)I|«IM «*t 4UH>fi» *INPH»1 i tfrelw CT ^N®iH froft 

RRjq <il J 'gvsG«] liRT C5C?T8 Sffl5«1 ^1‘D'Sth fcsf?T ^s I 

*nwtiw csjflf Hteffc ^mPh^i m \ 

(a) £*fai®r—► c^tB ^ *nR i 

(b) fr‘Ht«T—► SjSllK^BsT—► ^5 —► ^tSf *ttf*i I 

(c) £*MM—► c^lB ^1^. —► ^ —► <|St *tlR i 


(d) c^MM—► SjSUte<pB*i —► C^|B —► ^5 —► TO i 

(e) £*R1®T—► 'S£?|Jf$:'^l5 ; T —► C^fB 'stf^ —► ^TSf *f|R i 































*vv 




TO fTO^T: 



16* 13.04: **fB ^FBWfW 



<4<P<P ^IW 


: f^3T 13.04 4 ^luetic*! <?PR C^N I 


<^|^v©C«] (Nutrient flow in ecosystems): 

TgfigFf 'OlftsM ^5 Sj^ef 'TO' *ll(.«'||<pJl«£8fa c f £|&illil £1^8 TOT I %figFt CT *PtJ fcsf?T 
TO ^Br TO f^sf £l«il$tw W to, 'aMPHTO TO TO* i 

£tt% (£)7^ ^figFf 4<R TO1*lt £tt% ^ I 4<R 

£tT%t?T "5J1P <4^ *fPiJ foww <U4Rh TOT 'oifte^ •q^C's ^!|*®R'8 TOT 

m i to to ^ *ms £f^» 

<pw TO i ^DR3«ac<U5i o^l^lw sHlR}© sjl^iilfSw ^(R52Rt^ TO i , *llu*|'s*lc«'m 
'5|t*0CSr £Rt^ <j|Aj\s(,flq<) l£)<pfo '3|MJ V ©>( fof*t^5j I 





































13.05: ^Tn*a<5j 2RT? (IK? *tT$SRlC^ 31?%*© f&ifl 


<]|^\sc«] 1l t%K sfafc (Energy flow in the ecosystem): 

mm»iwi ^fr p 1 ^5 <*iw ct ’IRkk ^tM <£k? wi% <3®%© 

<*TC>T ^ ^vbC.'Srlvb 2% »|IWI^*I«8W Sf%3jm K^Sf Wl Kl 

*l?R€t *tf'St'fl 2ft«jf»l<p'»lw '©llC«1l 'Q ^©OTI% *N«|PR» ■*!% Rt»iw 'ST^s'^Kl 
RR>si sftp *INf*1<K 5 'i?i Kf*OT 'Si\scn OTt ^sKt ^ ■*!% RR>si *IIhja©m c*Ff^r?i i <OT *f*K© 
fiuiietw* <mmhi wi K^r *rfswc*t %e?r wtw i 

^pt&srit srt%t k^§^k sot *jiw<ii ^qsr <w©t, 
%fKr^fTC«tC?f#^T «£TS1CT-s^WHMtlft* Sf«OT 

sit^o© c^ff^jn i 's|tv 3 Tr*Fr stt% *JNI sOT ^Iww^i (^ t ic v »l'^1 sft^lci^) c*Ie?t ^lo>, '©M!§. 

%©tu *©c<k , «ttw i siOTr *ltw c«lc^ "*!% %©fa asw?i *IIig<ps 

OTtNw i %©|?r ^scsrt *ltw wtw MtoPto ^ ^ «ii«>im 

*lt^ C’ta I #r pfa *©C«Er -«rtw^ «It^8 v5bt>ss><1 «s|pn «ltW ^ S|^t 

WJ 4<P^ Sl^m *1% ^RT ’iltW C’ta l 

^§J<T OT OT #K<r *t% 5fP St^It £OT Kfa I voOT if K%^© *rf% 

Rc^l®TC<P<l <p|0Sf3 W( C«C8 W5 OT% Kf 1t t% '©Jl<MC<l ^Kl<l I ’iRwcP 

R%?J W5 K*p w ^lt wt ^ *tH ^©OT ^1? TO p I ^flK 

*llui>C3>*i "stfsOT <i|a§\dc«i sil^Rxp '*t%?r slKt^ Dene's i 


OT *KFK ^luRtoten St%fl> 3 '0^K '5T 5> fM p I ^/ s> tt f K> K^Sf C«IW pC'ol^l 2ft% 

^fr-«^, #^ssK- »sr-io^r @if»r 

























































































rrSt ■*# w rcr, rir *tffcR ■»# wn rr ri i ^rr Hft?r *®cr Rtw ^«tc«t# 

£ft^lR CRR CRCT 5 CR RRhIR ^R>i! 3 <ij Sj^®f <pw, ^5R Pic®t<i (.icr CR RR»iM ^|]R> C*ftal?i Rt, 
R>§£| ^5 *l9c<ic*t ^ RR i 4«ttR 4R #R <RC^ «iIm<p #SR RlRH^ ^Rhl’ows RRR CR*t 
f%^‘*t% <il^v©(.«iti RTRRR RiiWR vscsm <j|rw KR RR i 4 R^RtR RluPl<p<.«i *H'U J 'SC3S 
R?Rjt W alt'll RR, *t%R ^*RR W R5R RR I 

3|to WWC*W RtRJ *lftR RM¥: 

RMPHWR £|to *5?^ CRC 5 R RER I CR %RER ^*ttw, sm '*$m RtW, %Dr 
* i>C<R RtW i£R* ^51^ AiCRR RtRR* 2lWJt<f>^ i£R* <£Rsfi> |fw CRS5R I Rl^WI ^RfW 

sm rt r#r |fw mobmr sif^fR% reri ^ c tc«t# Rtw wtfk awr *rerr RRr 

f^ftR |fw c«1&9(,«WI I 

*rttaw RRRr% sft% reriw Ifw moomr r*er i criert rnPire^r ^rrr <r 

r#r Ifw wo»w crer ct ■*# r? 9 ^ rr, rrrD |fw wo»w rr fR^ 
wr rh %rer crIrer rr \ <£rtrt <RRt rr cr ^rrr cr RtoR * 1 % ^5 <rer r?sr 
r*er Rf R'»l« 5 (rr c«nc»c.»i ^er rer Tjt?r 1 ^vs)*! Rf jic^Ico ^fw c«io»c ,? i irer r^r RfRRtR 
rer ^ 1 RRR'tR, wwiwi ri*$rc«r crter 4R# Ifw wt>»w rr$^ * 1 % RtER 
rR J 2 ft?r 10% f$R ^Rerr 3afw c®ic'»c«n wifRR rer RtER 1 r|(r 90% RfR toic<i *lRc<i(/t 
fRR$ RR fRSRt RRstf-to'olw ' 0 |< 1 J<^\S C*?tw TIt?I I 

Pl^lPlC^ : 

W# 5 ^ (?l Qi^|Qi<p %far*f ^ ^5tW (pyramid) 

1 c^t <n*$vott3 |fw cww ^ (?f« ^im 1 

*imPh>c«i ^ srf^ < 31 ^ 5 ^ »i% * 1 % ^ 1 

^iPic'M >ho>w to ^»nw i *ift?r ^ 

(^f*t 1 c« 1 C'OC« 1 « ^lw C5C5 'aiullj 

w#i *t% tow i «itw f^rntto^- ^to ^ 

«nw «itw i 

^1^4*1 ^tto ^us -»t% spsft : 

■*1% ^ 2RTR (iR^t I 4 *lt%2RRFF ^Rt ^r Tim Rt I 2tto 

2fR 90% ^t 9 ! *ll® <PC*( RR Rt RR^R^RMi^t RRRI ^ ^SRRRR RRjf*tR s E?R 
^ll<MRC4 4 Rt 5^ RtCRR W %JRR RtCR i Rf#RR R^® R5R, %#5R |to WOeW 
R^R RfRRtR ^5^ RR^s RRRR ^R? <RRRto ^TCR ^R CRHRt ’iflfc ^IRpl'iS RIRCR Rt I 






































































































to?r ’(ton 





aaRp<p one's®! 


5Rp<p onos«i 


Rsl*l £l<P<P CHIC'S®! 


3<?rsrSfw c a ic's s i 


fsaj 13 . 06 : *\*m f^nmfsr® 

13.5 'st1<taf&tfu (Biodiversity) 

ws « to *tto*t *iffo i <fi*rtsT *rc?rc^ *4t*u (fra? ^rs?g 

<m*ra ^rvs *ito?r ^rat^k i ^ivimm (fit < 3 ft%s w *rat?ra #*t ifra %ra 
Wrat w Skttfk (*ftW?T taR<P 'Q ®r»i*i»i?^© dIRRh* <kf*tfSj *tt?P*lto 

(fra? *fl?lt (fra 5 ^ 'SC's ^s) ^®k Ronw (fTC^ ^*Wt*ra ?rat 'oic*i«pi3l >>irsi'©<! i ifl^ft 

<#<s m c^m gfT%-2fw# (fra? "5m *itc«ra ^sr tsfar- smto ra*far (fra? ^rawf 

’it's?rr i 8 if«fl» £f^# ^fir ra^k fcpitty ktosito (fra? c^ ra^k fato to 
WWIWI 2k?rf% WR Skflfa (31^ fan (fra? I PW raftM 

2| sill's (fra? (fR' Rc* 1 *) £<if*l£j Rc?i <flW 'omjHj £l sill's C**IW ^ral ^^<11 ^kci*! ' 5 ^ i lJ 

Mm «ifara wfR Iwkw ^ srsfttos© ra<rt w w*« wrara 

(f|<pfi> 2|sill's 1 •q's^h ^jkkks stm »il's“t C<Mf5 ^l^c*m 1 (frat *i<iR (fi<PR fi<p^ *T?T, 

CTtwt k c^twr foPidJj (*rat *ra»»ra 1 ^ erariffc* '6i*<s^s wucra tots 

<kfi>(fu «itw 1 'sR ra??¥tra <i e ic's c*ic*r ^®it *rk, tjklfko R^isroii #^c®ira £ft$ra (fra? 
fssj'sR ^C«Tf ^ktRfi>35J (Biodiversity) 1 










































































##5?R 


13.5.1 #£#£30* 


?T, l<i\\>^ (Species diversity), l <\lotqj 


.. ’ ' .. 1 ' ' ' ' ’ - " W W 

(Genetical diversity) <il^'s|I«i<p ^f&3JJ (Ecosystem diversity) 


stwif^n© fc#sjj w© Rwra'F© feWH <SN^WH <RtS 

siwifar i ^ntorj ^PirfJw smtf® <to* w<s smtf® fmsn 

i CWT, <ilc.*is TO #W* •^'©h, f^?3P©f, R°*lJt «ft^y i i£R* 

SlSflfte* TO *RJ SfWtf%?r fws tW©1^ SfWtf^© M53JJ l 


TO’fita M^iJ: steles# toTO? tots ftro *n«far <R*it m \ cwr 

gt^fif^ l^g \©icn^ ’t^r, '*il<M<i ) caW-siftecatt <*r? *lfsc<pt slf^®n®t rsj ^?fR ^r©t 

1%?J I <4$ ^ TO<T f5R TOk*R WS fc#t30?T TOW I TOR %TO 

■sriwi^ ^'W £rf*pi5j TOi^pw w#© ^ i si stop fciPieteM ^srj ffiPfte fiR 

to i tow %ro ^ <iw < if^r©jT to toPitteM 
arcs ^ srsafw tew to to i aft srirom #trt toj w £#3 j ^j», TOft w ^ 

Wf53|J I 


t'qtodu: <il^v©(.«i5i C#©te‘ p iRR, sN?if*i<p te'TOR aR? <tetR«p te’iRR’JtTO 

"3IWJ c^li/il 2|<p|<i <#^©1? (THif^T < il A 5 v ®CflP^ '©l^ J ilc j o < UNI X © i apR *lfs<i'©»i 

'©i<Hj$. *5t?T aR? *iM<i|R<p i aft *ll*i<i'®<.«is RtW *ft*i ^RJ <R*tlW WtW #TO 

TOre *lfii<i'©*i Rlf*n® ^ i wi ct #?WfroR ^fte w, '»lc<ift ^®it ^ <il j ^'©ll«i<p Wfi?sjj i 
aRjfi> ^ca?r <ii^v©(.«i <?pr telw stt^ ’t^s ^ ^©t ^t?r <<i^v©«i c«i^ 
1W©? i ^T, ^ e f|f^, ^t, 'st«il^, *fl^5, Si^f% •ql^'scflq ’tflS tecJi fw^ 

Wfm i 


HM«N 8N^: 

*BP»lBRr 'S|HlI»i'©IW ^1*H¥^81 *iRwls '©l<i J il>(3 Wl$ 

?*$ fro ^«wij 

sif^s ^ i *itewm c^r f^m 8i«nfte?r gs&p ^smus *nor i 

(R f^lf%%T ^NR ^RJ R^IH'OIW ' 

^r sit%^ m ^ «mi^ wt, w?r 

Iwi (R«rt (Rc^ (r^iri^ Rs^c«i ^Pw *dw to ^ w 

I C>|’J[C«1l '51131 F©*1 Rw C’ff&t <il®TlTO *H^ 


*o*b 













































































































<P'5U.'0 < 1tW I C 5 !^ Rp]W^ •|'©<P*|| 99 «M C 5 !^ I Wf 'q<qfi£ 

$ <#T TO ^#^5 TOE® *|T I i£) TOtf £ $*|^£TO <#T TO*$ 
^5ji® <sw <#rc® ®i%?siTO ‘ p tf%srr c f <OT i <j*faw TO ^fwr TO 
WlRTO CTOst-TO® CTO CTOt® TO I ^ CTO-TO® «w TOC®1« TOfa 
1 stf®TO^ TOl lTO§ 5M *TO<i ^0-11*14 TOTO*T TO TO TO TO^I *flfrTO 
£f*TR ^It^fl S.Gt^ ^ij*f5®t i if)? - '5TC*0‘ "srl^ t£T^S *M(.®1 ®t't) ■spi'OTO C^t*f I 'ol^l^l 

*t?lW1*IM4 CTOTG *ttft?r ttplff TOE^ I E*f&t, ^M, f5ST i£|^s TOi’tlftE^ TO<lT 
f*l<F# SiWtf® TO ^rlft I 4<tf CTO %SJ<T ^*UT %TO TOI iJl^WO W# 5 ® 
<wH<p|3) iS^cstlvtol ^js R*hI TOTC 
TO t^sR TOEpT W (TO 
TOlt T#5tW 880 fi>E® i i*ra>fi> 

C^fut Rw ^T'lE^’ R>*Hf5 tftj? C'TO 
TO 5 ! «^<1C® TON *1f*T, fs«T ^ 

2j^F®« ■®f®i®r ^ <p«(.«i c?fM 

^(Rlft Wfl^TO OTsi 

CT TOE 6 ! CTOT ®f£|E?n®t% 

<I®1l m ^T i *tfTO*t (TO CTOT 2fWtf® 
ft^*® TO ^I^VSCTSil 1*R|f^^l«1Ns| 

*i^J ^.tii *mn ^^©es^ 

M®%r®t ?ro #^fronj^ 

®P%I^ ^RIE® *ttTO *lT I 

13.5.2 «l|-to8W4%M « >©l4*1l>UH 

^*113*1® *l^et v51«ig<p ’^I'i'S'fi <i«il reel's?) (Autotrophic), R 4 ^ ‘ s lRc < H v ©il«l<P 

^ to* fi^ai c^it m, ^ WfRm crot i *tt^iM, 

^f6*l®®t 'S ®ITOJ #W$ 4E® ®TO<I TO Sl®lR® (£1^ ^ilwPt i 

^T‘ s f p i^ *fiT-*IHMUlWH WV (Cross pollination) ^ %t 

i e?h$*i '^#ut fe ot ^r (co 2 ) 

«W®t ®]ft w ^ht ^rf5T ^iwi^^wsNPRr ^sri ^t <imi?i to i ^w?r ^ifst ^t 
^m^'CSt? 6 ! stf&m CT «lft|WH (0 2 ) ’HPT ww to, w wt CS# toi? 
toi TOdJf^at, «£w 1^ sfTO #Ni^t te wm, ’Ptt’flR, 


, _ It- — 



1&3E 13.07: 1 *l^pl, fB*T P(?lR'0 , elM 

W3fM ’iRTO TO I 
































































































*S>8 




un i <£& ^it m, ^RPit*t « ^l<wQ^i 

^&h*il« t>lR<pll5 i <p|cer^ RRjsi sfasfa *ft^*fMt <4^ sll^kis "sitflJ Riwh <tetR<p 

' 3 T 5 Pt¥^ftCT J '’i^h'vTt^T (Symbiosis) 7 TtW ^TNJtf^s <P<ll ^Tf?I i - > l i M<l%8 
''iR-qh^lH (Symbionts) ^«Tf ^ i ^ *i^l<Hh<plI) eth’J > (. 9 'ih "SIW CT 

%?rf-Rli»^i ^®it i 'oiic«iit>«Hi c«ic^ *if?wt?‘ 

'SvBtsf (Odum) <IC«1*1 OT ^ ‘j'olw ^Os *tt£3, (?T5R: 

(a) *HtW ^sgto (Positive interactions) 

(b) (Negative interactions) I 


(a) 'oihss&fll (Positive interactions): 

ct ^g^pf^ ijfi> #^?r 4'^# ^s- *Rtw ^sn^sgU^nt i 

c^car ^c*jt^Nt?i?r (5?# ^t Sv»ii$, *it^ i ®rt^R^ 4 ^ogfl^iH sfat»T 

*i?»T "5MT (Mutualism) 'Q < PC»i»i(. J iPi'st^ (Commensalism) i 


(i) fltefcillfaeM (Mutualism): Wff%>rr ^5^ 4W TOT frlf* ^ i CWT, 
csifaift gfwt%, c^fWsftw fc^ra' ^ 'qi^dn ^srj ^r caster ^ 

RR>ic« *riwi?r ^ i *nR «flw ^5 ^ c<iar »*r* wjiom? *nw 
wra ftw's W’f i *sihhos <*r? Sfik'is fo'sh ^51 ^ ftw 



fear 13 . 08 : fwntar 

(^) f»m ert'S!?! \3l'8«« »i(®vS*i (^) «mt*w '*M e ^R»Sc»in fsaf 


•fc 

■a 
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to i <s&fii wf to® il$c<M *lfcr 

TOI WF ^t^r ffIBF *j% <!M *R«ft i£f^v $TO« WJM W^tf *R*t TOfc 



TOI^r*l#rBF 


sttvjj gjAjv® <p (.3 i ^UStlRflN ( Rhizobium ) ^It^CSf^UT f*f5JWF®l?r Sirens (Leguminous 



<ji(,<i i ^j|<pci>Riil <£& *il$ual<.®T«i ' 3 T57?Tf^t f 5 !^ Sivsic^ <pc?i <4W RR»ic?i 

?TOT^t C^lBF *l<Ml£tl^*l *H*ff CTO TO* I 

(ii) <KiHt>lPl'etW (Commensalism): 4 CTO Wlt%^ TOJ '*Har 

^I «l r 0 Wtt^t *Tf SCSI'S ^fC*Tf •spIvsSj’vs ^ *Tf I W5R, Mlf^t SIvsi 

(apophyte) ' 3 Tt^tBU Pig'stg < p »ilf5G'>s 'oih 1 ^ <FG3 ^'^'° ^*i) ^5 'Slwc*? <pw 

^ I WT ^JRT TO «f*t ^tBlt W TOTI 

w*\ toi?t wu ^ishihh«»i3) ^1%c<tst ^*t?r 9m to ^ 4<r m cron to 

'Tt i *fat2|ft vslvsi (metabiont) ^[ C^IC^ 5 ’sfFti <pes, R 5 *^ 'odetoiMs c<p!c*i! ^Fs 
TO^Tti lWT ^SRJ tefow-rt** f^TO fro TOm TO i C^tBTf 

^#TO^ti 



(a) CiTtf^it^fWT 


(b) 


f^ar 13.09: (a) (b) TOHWpIflN 


(b) ^*ltW ^ogf^lt: 

i£l C^Caj ^«C?T^ ^sf^SpN© I •qcttw? ^hsgisTOs 1^*T '»l£ 5 t «M 

m- c*im, stfrotf^st« wif^rotf^ i 

































































'SrhftteH 


(i) C"IW (Exploitation): *9 C^G9 aresfij 4)<c<p Sf®? 9 ? ^t ♦iWl , ¥»lM 

®ifam c«iw w %sra ®fror crnwi cwi: ^N®ri 

cbIw ®rc®fa ^t*ow «nsRwi®t Sfire ®i?r ^ w i <s*#*r 
^?r Mt ?*E?r »rt i 4*iwa ^w?r aw m$ ®r?r f^r 

a Ft^mi 



f&ai 13.10: C'lTO'f 

(^) 5 ^T$! <9<R C’flW (*) *i»r<wci C*tTW 'faffs!# W 


(ii) (Competition): C^tWt »mnpT TOlt, ^t®K « "ItOTHr ^ 

to sjtof^st ^ i (9 fcjWSwMir 

«lt£3» aw ^PD5lt site® i ^ ^rt i ®g2|’stlf®^ « ^P®S2j'8rlFs<f 

TRaJtOT ®tc®rt 1 


(iii) «Uli%4Ulfrl (Antibiosis): 

^ten 

#t ®HI ^ aw IwW ^Tttf 5 !^ 
^U^C*r ^ ^ *TC& 

<?$ ®oif%^tnnPw ^»fi 

®it#lwtc® <9 wra «Pr 

ot*it toi m»iTO?r cffteRr (i88i- 

1955) c^RPiPii ^iRnlwilfln* 'odR^plw-a 

cw 

appt <J>Mi>H ctfc& <lHt 4l4<$R4lt*|jb’lbl 
'SlJlf^lUllfW i 


4<£f& 


■^WISP 7 ^ <PC®ll^)fl 



fSar 13.11: 'BUlflHlUllpM 
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#rr Rto*t 

teRR <ro ^ <TOt RtR cr Rtoc*t ton #crr to srfteR® Hrp 

R&i)l ^cc^ <4R? 2|c v sj < pfi> ^RtRR Rr” 1(.<151 RfCR 'oihss ^*H < p^8 i rMR 5 Rco w'S 
«ik><ih RCE^ ®flRlR <R*§ ^#$|*o'Q i ^5f|R <£|'slc<R. ^stRf R%TOR 'oIsrIrj RWtR CTO 
TOCS i 

13.6 HRc ^-1 *S$$ 'Q 

'*iivin^ <jf$tf rto RRto #crr ◄wwimj to rmir ®?rj Rto*t rotr TOfR^tfi ^ 

<3®%® S«IC^ ®(TOJ #R ®ltR 'STtf^, ’I#, Rt^R RC®t #RRRtRCRR Rfc?t teRR i WuH 
^jf^tR RSRRRRtR ''StRRvRjtR voi^, <iaj, <j|»HM, (SR^Rt 4 RRCRR RR>J( RRCRR DlR.il wdIc.'s 
f^tCR <£$ Sfl^fW ^RtRtR R^R 3 ® R£E^ I R<<pi5'8f*1«p <H$ RRFRRx.'s RR(. < HrU>'S*1 
Rt to ter tofe TO'q ®trrr rirr i ?mm Rtoc*t i fsi1® f5 ter, 
■^powf (TO 5 ^RSCR ^nl^Fss Rt% Rt teR (R 5 ^ ®IRtto Rt \«lj|h RR I £|<^®R RtC^t 
RR 55 ! te i£)R^ ©tvs RRt$f RfRCRCRR ®tRRtRJ R^tR i^tCR 5 ®fRCRR RfCR R*RtR 'oiH’R I ®T^ ®T*P 
£|®tlf®R ter, teR®»t, Rt^R ^©ifR to RC® %fe #RtRf53jJ, RtR tet f®f% 

TO Rff®CR ®TO RtRRWtf®R RSRJW 4R? ®lto 1 ^tRRJ, RtRt®, RR® #RtRff>dOR 

®lte 2ftTO% ®ttRTR 1 RTO^ Rto*t TJRfa® RtTOT #Rt#3SJ to RtTO 1 RtR RtTO 
TO, Rt^R ^t®l^ #RtRf53JJ fi>C® RtR>C® RtRCR #RtRf&3jJ Rt fi>TOt Rt^R fi^CR 5 RTR>C® 
RtRCR Rt 1 

RtoR ^Rto RtRTO Rt^CRR CRltRR 5 RtfpftRM, CRRR RUT, RW, RtR’RtR, ^RR, ^HtfR, 
RtfRRR W5f% ^RRRRtfR RtoR (TO toto®RR Rt^P RRR 1 Rto*t R#$l*© RCR 
totR RSGT RRt*PR RRSR RCR ^Rtt®R RfR ^tR RtR, RtRTRttRR RCR^ R# RRI fstRRt^R 
RjtR (C0 2 , CO, CH 4 , N 2 0 ^sJttR) Rt'SRtR TO ^stRRtStt CRt® RtR, RfcV IstRRt^R 
(Green house effect) TO 1 litRRt^R 4Wt$R R^tRCR RRtSR RttRR test CTO RtCR ^R° 
^R^SR ^fR3R ^sto RTCR, 'S|hRl'8RtR RfRR^t RCR, RRtRSR RR?R RJR, fRf®R CRtRRtRltoR 
2t®tCR «PRt°1<l *^Fs RCR, Rt^CRR RC*JJ R^$R RR CRtCRR StC^tR CRRt fRCR, Rt®-WCRf^tCRR 
te©t (TO RtCR 1 RtoR ^RfW RtTO fstRRf^R (TO R^t RT^Rt RtCR 1 te ^RR 
CRCR^ RfRCRR RSR^CRR RRtRR 5 Ru>^l oleic's RCR 1 

Rt^R RtetCR W totR '^tcR' Rto*t R?RTOR R*Rf CSftCTOtCR RRt ^ R^CTO 1 
^R RfRCRR RR^fR ®fRJ RRSt RRc<p (ilf’tCR 'RtRC® RCR1 RRimR R^R^RtRRR^ ^ItC’RtRR RC® 
CsHt'S 1 ^(.oIRRc^P ^ R*'slc^. teltR^R Rt CRCR 2|f®fRR CR RT^ 4llJ| RCR 15<P 

^stR f|R[R Rt^ RtRtCRTR RJR^tt RSRC® RCR 1 TO teTOt Rt^ RtRtCR^ RTO Rt, CRRtCR CR 


RSfr-SV, #<lRflsH- 5»R-ioTr OJ|f*t 














































































































PPllc*i ^c*i<i ’It^ «iWli'© 3,c<(1 c^lcil <3°1l<l 5 l*l 

<pt^ ^=Tt^H v5*t? f^f sito'to *ro 

»Tt \®t Rt<ll>ll apse's ^(.<5 <5^? <K.sfjs ^ ^j<i’»y|t«t 7 Tt < P*I(.'© RW I 9 lR < Pp v t'S •Pl<lli c f < P*K. v a 
TOi TOlWPl TO f*i*H 4TO ^llf^ C%*t% 

^ TO^® TO i ailifllfefa *M4lfi4 *Q* « #im , sfc tWf ^ TO, 

#Nft TO®t (PlH^M’Vb *TO TO, WSf « 'SIlfiKr ^t^sTO 5 TO I ^TO^ 

^twrc® to i hi*iuiFm> ^ w 4TO to i wR*&t 

fifaNM ’rfro^m ^rt»m i wRf cro <ir* w*tt§t ^ 
'5> s iC'® TO i *lfTO*t*i5 e 1' C3tW ’iRiMc*!* **pR)<p^ st'sH *Hc<p 5 'M J ia>'ai'sl ^fa?T 2i«iMi i 
£fct<Plt*OTO 4 TOHPT ^rsf% *tl»H TO I TO*? ^fc-TOS®, ItoR, ^JjPT 

fspi^r to i wpi cm to i 

•I*tI *PPT <PW <^° £Ttff^4 'st 5 ll*^^®Tf ' 3 T°^^ e t <PW 9 llR*l TOlfi* 2ftT^ ^jl^s ?TNC'o 
■TO i 4^5 ei<HI«'sl <£T^ «t«il<i'*i's| ^ TO, <il^vo«] i 

*lfTO*t TOWt? ^PIJ #^M53U TO^f «|voj|<Hj^ (Pi^ «TC^J (PI ^IW tgfigpf 'Q 2tt*fl 
Sj^F® C^lW ^iRlCil *|MM ^J 9 !^ 5 ! ^.tiic^, '®|W< 1 M» Rc*1«l Slfrillll 7 R3**f >e I 4?l^s I 
9 tlf^tf, ♦pt, ■*t^ c f TO *Tt ^1, <PT W 3 ! m W«It aw TO i W^I 
^rHswtfw ’tfro^fro wfro <f^® to i TOtro *nn»n m? 

•rttar ^ cm ' p nt% ^?im ‘To’ i 



<4 44 TOT 


TO : C®im 4TOPT *I9 mTO fc*IMH*iq$, ^jfw WRr TOf^M ^T f^«f?I 

i£|^ 4<pib 2|R)C^n*1 "4? i 



























































































r ®, 


fa) 


1. #t? ^iNJt W i 

2. SffS^S'T <J®itvs "#t c^wt?r? 

3. ^f? 

4 . ^ijiR^itiiiPw ^r? 

5. 





1. “Rf^Sj 'fa)^Rp«ll 'G 

I 



w i 


<1^1^ 

i. whfi> ^iHi^t'«|sr? 

<J\ —► ■^R e f—► *J. >^JrR—►R«J|Srt> —►^UlflNI 

—► w —►*nR—►f 5 t?lM 




i. '5rc j U t£)<p'sr«s $*t^a 

ii. WJt^ *11*1) ^«|^>\® ^rf ^,c e i'Q lisp's ^ •Tf 

iii. J i^,c<il^k F t?' '5'»ii^, ^*t^o 


ftERJ *lffo? 

i *f. i 'S ii 


’t. ii 'G iii 


^f. i, ii 'G iii 























vSoo 





^*(1^ f&WUl '0||c«nlc<q» 3 'Q 4 *T“ SfcSfa 

3. Steals f^car ^ihj*j«i«i «rtc^? 

lfi> *1. 2^ 

H. 3fi> 4fi> 

4. vSnJHc^ 'oilc*ilw R'olii *'o«w wHlS? 

C^l& ' 5 Tf^ *f. ' 3 Tt‘®t 

*r. wt ^ 1 # 



*f. ^luBfh c*pf i 

*t. *nwiw« c^H *MCb« c^r *1% ^jnjt w i 

^i wiw cs$ *iif^r t^f^s ^i^voctsw ■# ^ot 

<p*i i 







































vSOi 


2 . 


o 





*t. 



ffe v©t‘ 5 tsrtiz!t fs^aH ^jNjt ^*?r i 

d^nt •ifawpf #t w fasw w i 





















tom 3?^ #<r wit 'Smith ^ Ssr*n *ntB* ^ «rw 


^l<l£l*if® mt ^IwilcWcihfet (Biotechnology) ethfaBslw* ifR 5 ^ *pfa'» (Applied) 1 *TNt i 

tot ^ cmwt; msm'tfcRui ihMw ton *n« <mo» i mim wij m^*r 

4<i «T®m i m??t*tto mt tom S<imfam siffS, «if# «sm* ^ to « 
toto sitor torom ^em *m to ^iw^lJi 

>ShM>l« eitoimm mmt m, cmtr> tor tototot ’icmmtT ^ <mc*m i ^nto 

^l<l£i«j[|® (Biotechnology) •TtW 'sfimtosfcm •^g s T <5^ *fMt I 

^ R'fciwn fito *iNim mto wot mrntor >n^«n ^ Ssr^®?r 
■jp^h ^to», «ww*i mm 4<r? *itor ^to», •tto’t mmwt ^ ei^ »whhwi 
mm to^ i ^ ^mjtar ^mt ^ sty$ mtop rnrmm C5^t mmm i 

















































OOVS 



'Q ^JPBt <PflOa *f|^ l 
<p|®i&1<i ^jNlt <p<ic'® i 

*Ptf fc**!1*fPT fl»3y «HblM4 ^fal ^^5 *|fiR I 
terWllJ* ^RillR%ilH ^r*lT ^JWT <im i 
■“PB ^, 9 fPrt i T <U<13j*l <psm> *iN<i i 

$HqpH ^ $Vl1*iFT CSrf^t^ ^RslRttW W ^4=tf *|fiW l 
^<iwtf^r vMjiiH i 

*F$sT C^Pt ftsNwi (.«tRf5<p ^fsfRfllRkwis <imls ^*fat <PS(.'a 9 tt?R'i 
®t)^2|<|j^ 'Q C®f(.*inJ<P <U < l$J(.'fl3 R<IC?) C*ll J iJWl W*P«1 ‘ ! 1ls<l I 

'oiNIcin sil'oRc/is ^l<iw 'oi<H*i <p<qcvs *m i 




























vSo8 


14.1 (Biotechnology) 

^RsR]^ '* *t^f Biology <*R? Technology-^ 5 tR» i Biology *tE*R' ^f«f i^R 

R<.**R ^R <*R5 Technology "Ic/ns 2R% i ^Nk Biology <4R? Technology-^ 
; 5fH5'S-»i , HR^s 11919 Rt^T ^K®t§R 2 |(.<p 1*I^1 (Karl Ereky) 

£NR Biotechnology '*Rrf& £R^T <p«i*i i £R% £fRR <K3 <.<plt*il 'sth(.<pl*i, Rf 

^»R w*tRs*R <u<rR »I1R c^tRt <Rf*H>pp*R (§R*t Rf £t# Rl ^pjiR) vSvsH^i 

<?R ^R <RR* £|foiiM'a W £Rfp© ^ i 

R^tFR ^5RMI*J c<p|cil ^FjR ^R i '5nWT»EsR (RR^^RfiR^T 

£ft?[R RR ^«ic^ i <*RS c&hR^odii (Fermentation and brewing) Rtfst £R%^R 
RRR £tR 8000 <pwc^ i 1863 Rt^T C5RR CSfRR ww«i c<p|Pi'»'g Rf 

R3J^C«TT 'oilR < *plws *R <RR> ^RsR% *i'8*ig<R ^RM RR ^?T i 1953 RtW 
Watson «1W Crick f^R4 ^SRR C#T5f qMHlft+feltl 'a||*t**l 

'SlRfjR* #^£R% RR i 

^RsR^ v oic*i < p fi>^J <pI«ii>R (Tissue culture) 'Q Rr £)(.<p1*H 

(Genetic engineering) *Nt^ ^R '5s|?)*l 'S 'o|*ul*'U fspWl '^Jt^l<P'!>l(.<l ^R3Ts ^ I 


14.2ft^T^H^ 

Sfiscis RRsJ (totipotent) (R^I c^R $IR>R <*R £iR c*im»IwI W*1 (Rc^> 

*ll«<J>fl5 <l4R «mlCHl W, 4fiS^ R^R «MblM4 vm31R> i ^IRR^ 
i^RlR^ 5 RC s R <4^ C^R^rR^W fi>^|j (Tissue) Rf ^l ^«il i ^ C*R 

*r* >iIhiP|vs^ic<i i <£R# ^Rt^ 

CTtCTt RRntesr (Nutrient medium) ^R^RR sIHrR ^it <H«1l>l« i fi>RI <FHt>R 
tefeuRteH-R m’Wfs ^ *M I RRT <H«16lW C^tiRT ffim Wl 

Rt ^RlR^ (<RT5RT ’Rt’tRl %i Rt M, RflkR ^sJlR) C^KR RR^ 

RR>illCV| 3Rl«l3!t W«IR <H«16R ^ I Rt^Rt^s *|p> R#R ^RJ £tiRm% 

^R«T ^<1RR ^ i <phi>lw«l SwcHj 

Wf ^ (Explant)’ i 


$o}!» 






















































































v! )o(t 


14.2.1 

(a) SSI's ’k'FkJktk ^k\ wl’1^8 Sf's^ic.^p i*r$r?ijl(.S<i stmj 

<psI ^ i 

(b) ^sflktk kt«Ok frsft: Sfe<r TSRJ 'i|VijM-U^i| kftw fcSlfsw, *M$(£l4,4WH, 

4k\ m klkJk' (Semi-solid medium) fcsfiis 'ST'IJ WklTj kfktk’ ^kWH, CTkk 
^IW (Agar) kMk km Mk <RI| i 

(c) ^htas 'oihln filfSAl: 'sflklk klkj^c** 1 ^lco<i kiwi ((.S^fiSS^ kT H 5 !^) Pi«i '8«il 

kt Sllf>Gt<M Til^rrkkk'slc's 'S|tl5lC<l>'» (Autoclave) ktST 121° Ck. 

CkCk, 15 lb/sq. inch tfC 9 ! 20 Ik. C<TCk #kfjp kRtt i ^fcrk* k^CW 1W 
kpratk m 'srfM «<w ^stkkl3it (25+2° <?r.) k’kij %i%s k^ wkk *rj 



ai^fo<i> ■#wct «m 


'5TRW 


fi>3l 14.01: k>M5lra 3>fa<p ■'TkTTT 


^r-«is., ##aaH- s^r-io-sr <?s|ft 


























































vSo'b 




^t1 <4^ *l4l« 'sihlci flJ^j <ils^l3 R'»l'stc,*i5i ' 5 Tt*uc^ ^ml^R ^ibUA (Plantlets) 
fcsft ^ Rt <WMI>I (Callus) Rt '®i<ui<ii)*i < # e t^ 1 ^ <TO> 

^41^0^ ^T^tfw (Plantlets) i 

(d) ^fT ^.PtW 'SftWT ^Ml*®*: 4 TO® ^*ttf¥® -m*m ^ ^fT ^Tt ^tt, TO 
RPrv v5w>vs| «Tfa5ra *tra RrM^pt Rfesi C'T'Qttf ^ 4^? '®ki«u.<p ^ 

'SjRHi "sitWT *sft*R RRt ^ i 


(e) 8j|fR>4 ’Sfli’rtter PRI’jpfK?P Ptfe ^C?t 



Pics w *ira i *ttcat «rt’tk 5 it prabjtpfl <pw^ 


<il$« (RC^ ’TOf ’TOf sfl^fw *lRc<u.*ra *IH 1 *t1^C?I ^ i t>rai’jC°1l 

^ Tf^r ^ c^pit^ 5 <*ra* *tftc?j stt^fw *tfTOt*t "snto *itTOt ^?r i 


14.2.2 I^JJ 4>MblWd 

tfrgj #im C<fl*HM> <FtffSf ®nte 'eH«rt»H 8|«HWd CTO «*R* ^® WF® 

&fcMW TO^P ^flW ’tt'QTIt C^ 4 C^tlCTO ^* 1 ^ »Wl 4 Hl OTtt I ^ItTO 

<ro> to toj <*ra^ faf*H5pp't^ ^itoij ■prat ^rat m i toc®^ (rat’ll, 
ftc*ra to 'oi^Mvjjs prat ^*h*r ^t *ira i prat ^*itro<t %mw®t cro* ^ 
?m m i ^iw <r wtrot toj TO’fc ?r«ifp prat ^ < ttwra ^%t «rtro prat ^c^ra 
wut 4^tRt *irai <ra *ra fcfor %®ra ^tTO ras^iR^ra to % CT^piftr pratsttR® ^ 
^® ^®w wrm TOm ^rat *ira i R^pastra ^ra? to^i ^rac^® 

tfrgj <j»Hpra ftwiww st^ %ro i c*m ^ »i®u<j>eii «itc^ ^t, cw ^t TO^ra 
"to ^rap# ^rat ^ira i <ra ^raR SRcn c<n-H'srii ^r^rat sji^I^toc^ 

'SRt'ra m ^t, '®lc^ ^® ^ , «ui^f^ "w«lt ^rat m \ ^rg 5 ? £l^R>^ vSvshci f^j 
TOPra £t^j% ^mra ^rat ^C^ i «p^lPi Rwl^l George Morel (1964) srsrt«t ^4^ra Gf^tH CT 
l>lRR>tl|v| (Cymbidium) ^ItW ^5 £twrf^ <^T4# CwRc^ij cslW ^ ^TO 8HH 40 ^N* 

prat ’ft'Q’T w i ^cft^, Rt^tr^f %csf RiR^tiivi c«fc^ raro w tor# 
prat ^ i snouts topr ^twt *& rto 50 f^fro ^<jprat 
to, ^r ^rfw 1 ^ ^pr ^^®tR to «t%ut®, f^tt^ra, -snroRrat sr^f% c^ 

8|R>^^ (R 5 # c^0 Sl<pra ^ClRl<P 'SJjSt 'TO' I 1952 ^ttC®T 'srlfS^T ^TlW Rwl^l wRc^ai 

topics ■sitwt wi’i^s wtRrat« ^n^tt^ i 

WTO C*lRc>Gv| #» -sitTO CfM C^tt C^tW® f®t « (CTO 














































































































fi>^J <p|«n>l«is Pmfo® W-'jRc® < # e t^» i »il«i«if*1*il*i 
Oil Palm -‘^FT < pl s it>l^ ’fafac.'© <p^l ^?I i f5^jj <pI«h>Im<i ^1*0^ &e 9 »if£i<pl 3 
5<PSl C^IW 88 '^rat ^ *ft'3?Tt I ^ '5tf*0C5I RR>?( CFC*t 

( Jasminum ) C^tCT 5 'oil®* <ilRI'sy < P'»lc. < i ^,' s 1lR?'© 'Soal'stklst, 

*k.<pi> 2ff% '5tft <§f@FT <m^<i (Sperm whale) t'ac o is slwil'sw 

■^1 1 <4^ l^fsj ^ «il«3. i c.'stlc'sthl (jojoba) *7tW 3,0© PwlRf© 

cm ftw m *im, m. m *ifsm w (cwr 

Arizona, California) ®tnil?i *Tt '^’‘t^fa'Q ^©p»s ^rsm i f&^J <p|«it>lw<i 

"sitWi <4$ ^1^ CTOT '5^, TO 5 '©h's^wi 's?«i<il^TOt%S : TO' 

CSM ^IWICWI 4k1blM« ^ItTO X0t>\WQ TOFF WmS ^f#a W, CWT, 
Rf»S| StTO <Ftf*t 'Q Rcif*1 ©ifabas ■&rat %3*fFFT -^t 3«JC3 I C3M 2|f©wl*ft ^ifw 

%^rm%r m\, cm* *m, 4*Uio*m m\ m to^ i m9wI*i<fi, inform, 
1®rf%, <pl<.«Ril*1 2ff% f«T ^0*M '^rat %3*fFFT -^t 3C*JC$,1 Rf»S| ©l«T8?l©k *Fff, 

^FtFT 'Q ^3‘ 5 tFFT ^t 3«l«. I fi>^J <phok TOFt ^5ft^ C*Tffl5|j$ 'Fftt 

^3*fFFT 3«IC3 i 

14.3 C'8tt*t(i>4> (Genetic engineering) 

c^t^ 5 4<pfB ftflRS %•? <1^*1^111 *T4 *Fs < 5^ s 1^ 

C#^T '5^ %*T 21(.<pH®i (Genetic engineering) i 'SJI^'Q ^i^.'st'»l(.<i ^«Tt TTTTT, <plF»q»'s *i^»i 
^6* ^FiJ £|C4l*H ^ 

Hft (?i c#^r^i^rm "sjiwt ^hi*®^ ^ R«pRci*5 C4H«i ^r i 

^ C#*M TO ^JT ^tfws W( (&v5 ^HFit TO WQ 

^5c<FT<4 ®i^(.® <p^h *pc« 1 OT •Fj 5 ? ^R> '3$, ®lc<P R < pRc*i*5 

^ i ^rr ^ i 

^ "sriwr dna-4^ cm c«n^ 2tt%?®, sn% 

C^fW 'Bl'SCl ^lhl*®<! <P<il RC?)C5. i f^FT 2|c < pl < lc 6 1tl '5Jt*0C s T ‘i'jj'l ^f*H5ppP|^ 

^l(.<m C4IWI CTOTlto ^®Tt ^ GMO (Genetically Modified Organism) o<p|c«ilfBc<p 
■^T ^tTOff^? 5 (Transgenic) i 

j®f(£f5f'8 i£T ^5 5NcetPi<P ^ *ra I %C»i Rv5cB*1c*1«l "SitWT ^t ^SFIJ c<ic<plc»il 

wwiwi *m* <?ito «twfl>* viR>f^w*H m \ ~$M* ~$M\* w 

m ostwIksH 9m cm$ M^r stfom ow,Hfl»4iiPi 
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##5aH 






*w-cTO> to to, to to &sr faro i #ro^?r tow <.^wfi3<i> iitefac<Hw« 

'^Jt‘ p 1T^f& ^It?TQ ftTOlWW i£R? TO TOt I 4'otW CT TO, CTf& fSfiTOQ 

OStMfi><WlPl -sif^Fl^B TOtfTO l TO It^TOSff^ #<r TO® CTO #TO CTOR, TOR 

ferMlM 4TO TO* ^ TO*lfW f®R (FrTOt ^r TO CTOtf stwtf® c«ic® cttot I 


14.3.1 (GMO) ^t R4>RW$ DNA 0^5 TOfa 

^CTO TOf TOR TO TOTOTO <Ul<K&fTOl, TO TO Escherichia coli i <Ul<Kl?f«TO 
’ttror to croifiN* ^fwrw c#*h toc^i crot^ 

fs<pRc.*1*5 1®TOM ftcb vS<.sH <P3l TO^CR (fS3T 14.02) '©l<l«1«f*1 <K3 

^PTO <psl TO: 

(a) SRW TOT «t)<i CSlC® <p|fwp'® f^STO^ <P3l TO I TOTO ^ fet(/is 

TO 5 ^r <wi9to Hero toto tor to TOPcSfrom *N3i® fo*FM <}to* to to i 
srnsrfro tos TOrcsfrot croro cancTOfTO <n^c?r mro# r®w f®TO4 <M 
Roller© TO© *tW^PTO®t'5?C ; T ?ITO I 

(b) <*i qfc*r ?Nw f®TO<s to? to f®TO<ro® fro*m tocto tomi^st 

%?i <p*it to I TO f®TO4 TO <TO *ICTO C®Wt TO*fifo© TOw^s %TO $IW* i 

(c) 4 *JtC*t *H^CTO TOR* TOTOCTO TO5t$3r %g TO f®TOTOP ?N^5 I^TOTOTO 

"TOf Sfl^s ijcTO TORW 'TO TO i «Tl^CTOf TOot TOf TOT i TO Wt 

f*#& %TO 1®TO4 ?ft^5 fc©ft TO i ^ fTO#?&^ *N3|® 4TO TO 

f\5TOTO tff^v® Tgf5«f 1 

(d) ift JlUtfllfct* <Ul<K&Rill« f^TO £tm TOM TO I *lf©®f®TO4 

5JTO C^tW TO*t 44WW TOTO §mwCTO TOi fil*l*MW«lM4 WT ^ 
tTO OT •qjl<PCi3l^<jl #C^ ^fc5, ^C«T i 

(e) ^TO TO^tft TOt TO TOcSf^TO TO 

towto^ii 4TO%s? <ji4ciJQiihj,wi^ TO?rr^i 

^ TOcSf^It^im SfcTO^® 'TO' <p||'34»'» TOC^ I ^ »Nf^© f^R 

Mt TOC^ TO ^ Ito (3^? i fTO^ TOTO TO?T TOJ 'ilHN ^rt*TO TOT 

(RQTTt ^ I 

























































































'SOb 



/ -N 

DNA-$fwffe 



DNA «Tt^PTO? '5'5?J 

© dna-?t 
DNA^ 






feai 14.02: ffaft&rti dna 
















RtgfRF 'ltl<i£|<[j® R Ht»i (.<pHc®i<i RRw Hr ’R'lhswm siH»?il?i < plH*i»'s taPivj R**f 

’gptfBlw *W©?r rr w ^?r m rsH(^ $Rw R HrS smto genuti 

^*rr «a si^HrHr ^ rb*i 

Rg 5 ? tppt vSvsI-qc-M-si CRtai £fcPn® 8|sRC«m ^spRR Hr £|c.<pH®i 'sk/IR <^f*f <p|<fo5], RtRf 
2f#n» smm si^rn Hr ’fw r*ir ^ HrSrS) stRtHs rcr %hr*j, ftof 
Hr sim^m* rrft ft<f>&<i$ R wwiwi smif^ rcr 4R r 4riHr Hr 
?rp# **iRm rr wn sf^n® 2t^?r riHrr "Wm Rsft rrr rtot 
S lwileR1 HR £|<.rH<.« 1<1 RRtR <?® < PlH*P'© ^Pi, 2ft% R R'U'ffa R'GR 

?m 12f#r© 2 Tsr??t riH*^© Hh?r m ^i#f® to *w©?r crr rest< iw 
r|H*^ Hpr to rH ^HfWi Hr siwMw to *rhH9M« 

mm <r^ 4<r riHrr Hr *w©r 3 Hfw i ststo stsrr crhrt #sHRRsr 
(Biosafety) %R R*ifR Hc?I H?lHn® Rf Hr Si^Hc^ CTO 'R*'s'sfl!'s<P'sl(.<i 
■^HHRRR pRR-^lR Hc?I H?lHrs i £t ©Pi's £|®t*ic*i HR$Rt (Toxicity) *lftet RR ^ R, 
R»*^ Hr 2k<pl*k«i HR$RT (Toxicity) ’llWl RR R?I i 

14.3.2 ^faPlfllRkMH <U<l^ls 

(.'stc r ifD<p R HrHcMS DNA 2|<jl^ ^c«il ^I^Hr i ss*$3 vScnR 

m\ R§*T 'Q t§^© faf*tf5PFPR R %?I 'sjt^p R^SRotCR eiMh "55® mi i <4$ 

2F$3 RRCT ^IWC*ot RRR Rf#s RRS I 

(a)^§W: 

m. m $rrt rr \ 

Bacillus thuringiensis (Bt) <uI<pcdR<iI<i Hr * 1(^1 j £|ER*t rsIc*iI<i Rliictf <.'stc*ifDR'»k<i 
9 lH<lfs's *RPPJ35R Bt Corn, Bt Cotton ^®ItH RCT 'ilHR'® RR ^i 
HH 'jal, HH R*T (fk»T) ^©jlH '5'slR's RCiic^ i «p^i®i <Rpk'5T 9 ICD<il (Lepidoptera) 
(£ 1 ^ <t>Pi'Q*|c,d?i| (Coleoptera) y oi'®'g® ^f^R '^H 9 t^®C®R £|R>wI*I^I i 

^ mm sitot^t rr?r m m w^i cwr mm «*fl» 

CSflHiR (Coat Protein) Hr ^HI*teW4 RP CRRl^R mm (ToMV), t^RkRl 

CTHrf^R mm (tmv) c&Rtwt m?s hr (mm mm (tmgmv) gtfer^t 

■^PR^R 'Sfl'S v5vsl<l*l ^Rt RCilC^ I H? ^ '»l^h (PRSV) 2|p)wlt*t C’k’R 'Sfl^s \»vsl<l*i 

rr i c®f5 ^srtR slfowi^t Hr ^ihl*«wti ^tw c«t5 cRr Rlg?r 
























































































































Wt^S WSl^(,*1*l I 




%TO® *ffTOabl? TOJTC? 
tolerant) ^5t, IplT ^sflf? <mg»h WF® vSv»h*i TO i 


(Herbicide 


iw to?i? ◄judJfini c«n^ R^i^i ^wm *rfS$i %? Swdsio® *w®? to 

^TOTOTO (Herbicide tolerant) iSwwk WP® fcsf? <P3C^s TO 5 ? i 

^5®TT, ?TOHI (Canola) TOt?f ?ITO WF® v5vsl-qi TO TOC? i 

orofi^ toto ^ fcTO (Trait) ^TO*t top? tot i 

<??? 4 *TO? fiHWtA* Wei TOC? i cw ^®rr <??? toj 
* 3?^ ?tC? ^|%Rm ?f ?*}3 (Herbicide tolerant) 4?° C’ll^M^'® s)F®wl*ft (Insect 
resistant) faf*RSj TO(. r il tog? i 

flR’Fa I^TO? TOTO TOft*!? ^Rj^H Sfm«i TO TOC? I (TOT, TO Rwlfal A TO fil5t- 
<Pjlwlf^*i t®R *?hhs* TO TOC? i TO? TO CTO 5 2P^s v5p® CTOf ^Hlht "TO TO 
foS|f*M A (TO TO?Ti TO C^O? ?t TO?? CTT*t TOt^S TO^T TOl^s TOC? i TOtM 
*4?° ??T ??*r^l«T %? ^hl’wwn TOJC? fstTO® 9 lRH'®*i (Genetic modification) nRJw 
»MM<I TO &hHCrHI C5^T WH i 


(b) «ilf? : 

CTO, *H? ijW 'fiUfSlWH *lfilTO ^TO TO Protein C fa? TOP®? TO TOC? i 
^®C? *?T>T *?TOT TO??! *PftC? TO? i 

TO1? 4?? TOC?? ^?TO ^VfrlWH $WClI ail^ttU ^fa? TO Rift TO^tTO fa? 

TOTO? to c®®t? crofifa ‘ 9 ifron®R ?i>tc?r toc?i c«®t? *mto •Ifitaff « ^w^viH 

^fa? ^TO ?TTOlJf?i?t? 2fi> fa?, TO CysE <??? CysM C®®t? faG«ilG^ TOTP®? TO TOC? i 

(c) "TOU 

TO?, TOT ??<f, ^T « CTOf^tnt TO? TO? TO? fcrfaF ?fa TOTO? (Growth 
hormone) fa? ’elhhowm TOJC? t.'sr(. r ifu<p *tf??TO?? 2 jfa?f? 147 ^ TO?? ®l!TO sit? 60 
'©M ?® TO ??? ?C?IC? i 


(d) CTO*?: 

CSTC'lH5<P *lf??TO? ?TTO ^ ? 1 TO ?TO <TO> C??1t 51^5T t?-'»R<ilc»l? 'Q^? ^& 1 ?CTOT) 
frst??CE^l 





































































^3jjPih ^ TO t«rwn»4>olW £ coli <IJl<Ki3R*l1 ^ 

^ c«^ ■#i^tj<^'»iw $h>|Pm *it auburn rt tbWMlfci <Rtc*i?r ftfWiR 


0SrwH»4«lM *tM^s £ coli ◄Jl^dJRm ^ C«fcF aiM^fTO W (growth 
hormne) sJJt^TPTt^ *ulo$>l<H'sr *wl83 (GM-CSF) ^PCtflPi vB^H^ ^fRR 

^©jlft t'fiR <p^l i '^tl3 s C5f 'oi^I'o|R<p ^Tft (dwarfism), '©l^hetPi's 

<rh, <pjnn, aids ^©n% ^.c«?, i 


(e) ajiWH: 

rtcSiPmw « wrNft ^5 e i^R c t, <i^c-im, *i«iR^mh ^©jtf^ 

*tftm w«it*rt ^ ^ to?t ^tc*u wri to ^?n f®R siwHw« 

*fcTOtt TO ^=T TO ftW3 Pseudomonas TO*flS%r '©llR^N TO *lt 

*tf?TCTO?r cm 'Q *|Ri(.<H<.<P <PS(.v© 1 



4<P<P 


^»N: et)^sl<ij® 'Q cwcrii* 5f®?R^lRi\ to R*)c^ c*tM5t?i '©i® ! p*i "to 'Q c£Jf^c\© 
fcTOWTOi 



4<P<P ^tW 


4l®t: <ft?=nlw(/t ^)<i£|^l® 'Q cerciliJ^P 5f®fR*ilRi\ f*W?T ^I’HR*'© Stf^E^R 
<ps 'Q Pi , *p(.<p?i R<pi5 ®t»il Rhs i 






















































1. 'afRHi '5TtqFT ftaft ^T ^? 

2. <5SIC'S 

3. <*rW?|Jt% ■#? 


4. WtWlB* #? 

5. fiHWtfi* % 



*Mi>m 215 


1. fcfor StWR « TO ®*HW IS^MbU Sty$* ^Pt <RT I 

2. ^ Wtwfii* «W ^fal*T '8IIWIMI w i 


3?r 

1. DNA ^1^ ‘iH'Stl^ C4Mll»? 

*r. wfiSS^-R 

«t. c®m5w ^r. ^%*fw 

2. SiWH ^5— 

i. 9 ll | erc*i 

ii. 

iii. 

i 'Q ii *f. i 'Q iii *t. ii 'Q iii ^l. i, ii 'Q iii 



^fr-8o, ##5spr- ss^-io^r Gstf*r 
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Rct>* Rt® 3 'Q 4 *i*f* sfcsl^ S'qh Rt'e 

$ail's*|@r ^5tR R^R -qllvtoc^o ^tERt RftffsR iflR# CRR Rtt^R RRR CRR i CR 

4R^ faf^faSlR RlRt ^RtRRR ^RJ *lt^R Rf^BJR iRER 4ERT 4R^ ^5tR tR’tfRRiRERR 
vBl^'iR'SflH R3tCR 4R ^tRt Mr RRR i 

3. RflER ^Fs^lter* fjfl^s «l&*ll» #? 

R* fiR R. £iERtR 

R. i*H'stIrc*i* <imh R. f 5 ^jj* 3 l o ii>l* 

4. RJtER ^RfaillcetR rR#err RRt^Rtft RH^CRt CR*Rfi>? 

R* ^IRR RtRJR fcsfR—► 4^?|# *RT*R—►WjtfRT fc**IRR—► ^ff fc**||RR 
-► £||^<|> RfRERER *RRh5R 

R. ■'5JRR RtRJR fcsft —► 'R'JfjlRt ^RtRR —► "^R ^SrRRR —► i£f$T?ft^> *RT*R 
—► g||fFs* R^MCR ^^RFM 

—► wirr Rt*oR ftsfR —► ^’R—► ^jtfRt ^rrrr 

—►2il^f's<p rRmcR ^Rhhs* 

R. Rl^vSlw* —► v *lHIW RftJR ftsfR —► RIMR ftafR —► ^?ft^ *Rt*tR 

—»S||ffe+ RfRERER *RRm 



1. 1®R SlC^H^l T5. Al«ll«4 RMIMR CR| Rt^RlS® 8lp CRRR R*RR ^CR'Q RR’ftRt 
2^5 c*MI*>ha rmi RtRt RtR1*»*wt ^tR sll«* RtE*tRe»Hc®i <n<p eric's* CR^IR 
*c*c^ *(R <si*>i>| C®R Rt RERQ , ||^*|c®il nHTni c*cs Rlc*» l CRRR erl's cRc*» 

fsft ^fw <p«ti^)*i CRtR sjl^m (£i^ wahi *»*c«ii i «qNR*» sii3>*l* «£|R 
sl*l ^RRtRR Rt **C* ®ulc* Rc*l* 8|fr*l* <4R &l*l i'sR ^*c*i*t l 

R 5 . e[|* ^t? 

R. GMO RRffs #t CRtRtfR? 

R. ts . *)*NM5l CR^RtE^RRrFs &WWR C#tR RflRtf RRTI 

R. '®. ^J*llc** 1*C*1* 2il* 5 *l* bMI frs|* <P*I* R>tRR iRCStR^ RRI 


R^rhs 


*o)b 
























































Ss^r-io-sr 


“■pw?r <$rcr ^pre 4 ?r ^*r 


^r^T9nw*r »i^ c^ww et*u c^miM'si^Tw 

- >IH^« 


iTtft -3 f 5 ^ *T§W Sff^PtS '9 «fRt»C<t«^ ^T^JfNM CTfilM 

lo<6 '(W-'i) (cSt*T flf, $8 xi*5| ^iRs-n) OTH <pu**i 



9 rm *uhm*i 


^o^o *mB <t>f<t> Rhi^wj w 
























